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DESCRIPTION 
1,4-BENZODIAZEPINONES AND THEIR USES AS CCK ANTAGONISTS 
TECHNICAL FIELD 

This invention relates to new benzodiazepine derivatives or a 
pharmaceutically acceptable salts thereof which are useful as a 
medicament. 

BACKGROUND ART 

Some benzodiazepine derivatives have been known as described, 
for example, in European Patent Application Publication No. 349949 
and International Publication No. WO 96/04254. 

DISCLOSURE OF INVENTION 

This invention relates to new benzodiazepine derivatives or 
pharmaceutically acceptable salts thereof. 

More particularly, it relates to new benzodiazepine derivatives 
and pharmaceutically acceptable salts thereof which are selective 
cholecystokinin-B (CCK-B) antagonists or cholecystokinin- A and B 
(CCK-A/B) antagonists and therefore useful as therapeutical and/or 
preventive agents for disorders of appetite regulatory systems (e.g., 
anorexia, etc.), disorders associated with intestinal smooth muscle 
hyperactivity (e.g., irritable bowel syndrome, sphincter spasm, etc.), 
panic disorder, psychosis (e.g., schizophrenia, etc.), pancreatitis, etc. 
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and also useful as analgesics. 

The benzodiazepine derivatives of this invention can be 
represented by the following formula (I): 



R4_L 




Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(Iower)alkyl; 

(3) protected hydroxy(Io wer)alky 1; 

(4) heterocycIic(lower)alkyl which may have one or more 
suitable substii ucnt(s); 

(5) aryl(lower)aIkyl which may have one or more .suitable 
subslituent(s); 

(6) carboxy(lowcr)alkyl; 

(7) protected carboxy(Io wer)alkyl; or 

(8) O 
II 

-A- C- R s 
[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alky], 
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(b) C 3 -C 3 cycloalkyl, 

(c) adamantyl. 

(d) aryl which may have one or more suitable 
substitucnt(s), 

(e) amino which may have one or two suitable 

substituent(s), 

(f) azabicyclo[3.2.2Jnonyl, or 

(g) saturated heteromonocyclic group containing 

at least one nitrogen atom, which may have one 
or more suitable subst ituent(s) ], 

R 2 is 

(1) lower alky 1, 

(2) C,-C 8 cycloalkyl, 

(3) lower alkoxy(lower)alkyl ; 

(4) C 3 -C s cycloalkyl(lower)alkyl, 

(5) N, N-di(lowcr)alkylamino(lower)alkyK 

(6) lower alky lpipe raziny 1( lower)alkyl } 

(7) lower alky It hio( lo wer)alkyl, 

(8) hydroxy(lower)a!kyl, 

(9) protected hydroxy(lo wcr)alkyl, 
(l())azabicyclo[3.2.2]nonyl(lower)alkyl, 

(11) aryl which may have one or more suitable 

substituent(s). 

(12) cyano, 

(13) lower alkanoyl, 
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(14) carboxy(]ower)alkenyl 1 or 

(is) protected carboxy(lowcr)alkenyl, 

R~ is indoly] or -NH-R 6 [wherein R 6 is 
5 (1) aryl which may have one or more suitable 

substiluent(s), 

(2) pyridy] which may have one or more suitable 

substituent(s), or 

(3) C\-C n cycloalkyl], and 
10 R« i s 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)alky]amino ? 
with proviso tha, when R< is hydrogen, then R» is lower alky] 

or C,-C„ cycloalkyl(lower)alkyl. 

or a pharmaceutical^ acceptable salt thereof. 
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According to the present invention, ,he new benzodiazepine 
derivatives (,) can bc prcpared by (he ^ ^ 

in the following scheme. 
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Process 1 



R 4 - 



R 1 



-NH2 



R2 

00 

or its reactive dcnvative 

at the anmo group or a .salt 

thereof 



+ HO— C— R? 
(in) 

or its reuetive derivative 
or a salt thereof 




or a salt thereof 
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Process 2 



H 




or a salt thereof 

or a salt thereof 




or a salt thereof 
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Process 3 



R4- 




HN 




(vn) 

or its reactive derivative 

at the imino group or a salt 

thereof" 



R 4 - 




or a salt thereof 
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Process 4 



AOOQH 




R 8 



(vroD 

or its reactive derivative 

at the imino group or a salt 

thereof 



R 4 - 




wherein R- f R 2 , R\ R\ and A are each as defined above 

o 

is saturated heteromonocyclic group 
containing a. least one nitrogen atom, which 
may have one or more suitable substit uent(s), 
X is halogen, 

R 7 is hydrogen, lower alkyl or hydroxy(lower)alkyl, 
R'is lower alkyl, hydroxy(lowcr)alkyl, 
aryl(lower)alkyl or pyridyl. 
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The starting compounds (II), (IV) and (VI) can be prepared by 
the following processes. 



Process A 



R 4 - 




-h 



X — R 1 

(V) 

or a salt thereof 
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Process B 



AOOQH 




R2 

(XI) 

or its reactive derivative 

at the carbaxy group or a salt 

thereof 




HM 



(VH) 

or its reactive derivative 

at the imino group or a salt 

thereof 




or a salt thereof 
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R 1 




(X) 

or a salt thereof 

■ Elimination reaction of 

| the amino protective group 
f 

R 1 




or a salt thereof 
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Process D 




GOD 
cr a salt thereof 

Elimination reaction cf 

the carboxy protective group 

T 

A-COOH 




(VI) 
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Process E 




O 

II 

HD-C-R 3 



or its reactive derivative 
or a salt thereof 



R 4 - 




H 

/N O 

\ II 
> — NH-C-R 3 

R 2 



(IV) 

or a salt thereof 



wherein R\ R 2 , R\ R\ X, -NO and A arc eacn as defined 
above, 

R 9 is protected amino, and 
R 10 is protected carboxy. 
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With regard to the object compound (I), i„ case that the 
compound (I) has the group of the formula : 



■NE 



in R l , said group can also exist in the tautomeric form and such 
tautomeric equilibrium can be represented by the following scheme. 

W (B) 
Both of the above tautomeric isomers are included within the 

scope of the present invention. In the present specification and claim, 
the compounds including the group of such tautomeric isomers are 
represented for the convenient sake by one expression of the group of 
the formula (A). 

Further, in case that the compound (I) has the group of the 
formula : 

H 
N 

N — N 

m R 4 , said group can also exist in the tautomeric from and such 
tautomeric equilibrium can be represented by the following scheme. 

E 

N N 

w // — W / 

N— N N NE 

(C) (D) 
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Both of the above tautomeric isomers are included within the 
scope of the present invention. In the present specification and claim, 
the compounds including the group of such tautomeric isomers are 
represented for the convenient sake by one expression of the group of 
the formula (C). 

BEST MODE FOR CARRYING OUT THE INVENTION 
Suitable pharmaceutical^ acceptable salts of the object 
compound (I) are conventional non-toxic salts and include a metal 
salts such as an alkali metal salt (e.g., sodium salt, potassium salt, 
etc.) and an alkaline earth metal salt (e.g., calcium salt, magnesium 
salt, etc.), an ammonium salt, an organic base salt (e.g., 
trimethylamine salt, triethylamine salt, pyridine salt, picoline salt, 
dicyclohexylarnine salt, N, N'-dibenzylethylene diamine salt, etc.), an 
organic acid salt (e.g., acetate, maleaie, tartrate, met hanesulfonate, 
benzenesulfonate, formate, to luencsu ifonate, trifluoroacetaie, etc.), 
an inorganic acid salt (e.g., hydrochloride, hydro bromide, sulfate, 
phosphate, etc.), a salt with an amino acid (e.g., arginine, aspartic 
acid, glutamic acid, etc.), and the like. 

In the above and subsequent descriptions of the present 
specification, suitable examples and illustrations of the various 
definitions which the present invention include within the scope 
thereof are explained in detail as follows. 

The term "lower" is intended to mean 1 to 6 carbon atom(s), 
unless otherwise indicated. 
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Suitable "lower alky!" may include methyl, ethyl, propyl, 
isopropyl, butyl, Lsobutyl, sec-butyl, t-butyl, 3-methylbuty], pentyl, 
t-pentyl, hexyl and the like. 

Suitable "hydroxy protective group" in "protected 
hydroxy(lower)alkyl " may include acyl, which includes aliphatic acyl 
group and acyl group containing an aromatic or heterocyclic ring. 

And, suitable examples of the said acyl may be lower alkanoyl 
(e.g., formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, 
isovaicryl, oxalyl, succinyl, pivaloyl, etc.); lower alkoxycarbonyl 
(e.g., methoxycarbonyl, ct hoxycarbonyl, propoxycarbonyl, 
isopropoxycarbonyl, b u t o xycarbo ny 1, tert-butoxycarbonyl, 
pentyloxycarbonyl, hexyloxycarbonyl, etc.); lower alkancsulfonyl 
(e.g., mesyl, ethancsulfonyl, propanesulfonyl, isopropanesu lfonyl, 
butancsulfonyl, etc.); arcncsul fo ny 1 (e.g., benzenesulfonyl, tosyl, 
etc.); aroyl (e.g., benzoyl, toluoyl, xyloyl, naphthoyl, phthaloyl, 
indancarbonyl, etc.); ar(lo wer)alkanoyl (e.g., phenylacetyl, 
phenylpropionyl, etc.); ar(lo wcr)alkoxycarbonyl (e.g., 
benzyloxycarbonyl, phenet hyloxycarbonyl, etc.), and the like. 

Suitable "heterocyclic group" may include saturated or 
unsaturated, monocyclic or polycyclic heterocyclic group containing 
at least one hctcro-atom such as an oxygen, sulfur, nitrogen atom and 
the like. And especially preferable heterocyclic group may be 
heterocyclic group such as 

unsaturated 3 to 8-mcmbered he tero mo nocy clic group containing 
1 to 4 nitrogen atom(s), for example, pyrrolyl, pyrrolinyl, imidazolyl, 
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pyrazolyl, pyridyl and its N-oxide, pyperidyl, pyrimidinyl, pyrazinyl, 
dihydropyridazinyl, tetrahydropyridazinyl, triazolyl (e.g., lH-1,2,4- 
triazolyl, lH-l,2,3-triazolyl, 2H-l,2.3-triazolyl, etc.), leirazolyl 
(e.g., 1 H-tetrazolyl, 2H-tetrazolyl, etc.), dihydrotriazinyl (e.g., 4,5- 
dihydro-l,2,4-triazinyl, 2,5-dihydro-l,2,4-triazinyl, etc.), etc., ; 

saturated 3 to 8-membered hctcromonocyclic group containing 1 
to 4 nitrogen atom(s), for example, pyrrolidinyl, imidazolidinyl, 
piperidino, piperazinyl, azacyclohepty], azacyciooctyl, etc., ; 

unsaturated condensed heterocyclic group containing 1 to 5 
nitrogen atom(s), for example, indolyl, isoindolyl, indolinyl, 
isoindoliny], indolizynyl, benzimidazolyl, quinolyl, isoquinolyl, 
indazolyl, benzot riazoly I, tc t razo iopy ridy 1, I etrazolopyridazinyl 
(e.g., tetrazolof 1 ,5-b]pyridazinyl, etc.,), dihydrot riazo lopyridazinyl, 
etc.,; 

unsaturated 3 to 8-membered het eromonocyclic group containing 
1 to 2 oxygen atom(s) and 1 to 3 nitrogen atom(s), for example, 
oxazolyl, isoxazolyl, dihydroisoxazo ly 1, oxadiazolyl (e.g., 1,2,4- 
oxadiazolyl, 1 ,3 ,4-oxadiazo ly 1, 2,5-oxadiazolyl, etc.,), etc., ; 
saturated 3 to 8-membered heteromo nocyclic group containing 1 to 2 
oxygen atom(s) and 1 to 3 nitrogen atom(s), for example, 
morpholinyl, etc., ; 

unsaturated condensed heterocyclic group containing 1 to 2 
oxygen atom(s) and 1 to 3 nitrogen atom(s), for example, 
benzoxazolyl, benzoxadiazolyl, etc., ; 

unsaturated 3 to 8-membered heteromonocyclic group containing 
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1 to 2 sulfur atom(s) and 1 to 3 nitrogen atora(s), for example, 1,3- 
thiazoly], 1 ,2-thiazolyl, thiazolinyl, thiadiazolyl (e.g., 1,2,4- 
thiadiazolyl, 1 ,3,4-thiadiazolyl, 1,2,5-thiadiazolyI, i >2 ,3- 
thiadiazolyl), etc.,; 
5 saturated 3 to 8-mcmbered heteromonocyclic group containing 1 

to 2 sulfur atom(s) and 1 to 3 nitrogen atom(s), for example, 
thiazolidinyl, etc.,; 

unsaturated 3 to 8-membered heteromonocyclic group containing 
an oxygen atom, for example furyl, etc., ; 
10 unsaturated 3 to 8-membered heteromonocyclic group 

containing a sulfur atom, for example, thienyl, etc.,; 

unsaturated condensed heteromonocyclic group containing 1 to 
2 sulfur atom(s) and 1 to 3 nitrogen atom(s), for example, 
benzothiazolyl, bcnzothiadiazolyl, etc., and the like. 
15 Suitable "aryl" may include phenyl, naphthyl, and the like. 

Suitable "protected carboxy" may include esterified carboxy 
and the like. 

Suitable example of the ester moiety of an esterified carboxy 
may be the ones such as lower alky] ester (e.g. methyl ester, ethyl 

?0 ester, propyl ester, isopropyl ester, butyl ester, isobutyl ester, ten- 
butyl ester, pentyl ester, hexyl ester, etc.) which may have at least 
one suitable substitucnt(s), for example, lower 
alkanoyloxy(lower)alkyl ester [e.g. acctoxymcthyl ester, 
propionyloxymethyi ester, butyryloxymethyl ester, valeryl- 

5 oxymethyl ester, pivaloyloxymet hyl ester, hexanoyloxymethyl ester, 
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l(or 2)-aceioxyethyl ester, l(or 2 or 3)-acetoxypropyl ester, 1 (or 2 
or 3 or 4)-acetoxybutyl ester, 1 (or 2)-propionyloxyethyl ester, 
l(or 2 or 3)-propionyloxypropyl ester, l(or 2)-butyryloxyethyl ester, 
l(or 2)-isobutyryloxyethyI ester, l(or 2)-pivaloy loxyet hy 1 ester, l(or 
2)-hexanoyioxycthyl ester, iso-butyryloxymelhyl ester, 2- 
ethyJbutyryioxymethyl ester. 3,3-dirnethylbulyryloxymethyl ester, 
l(or 2)-pentanoyloxyethyl ester, etc.], lower 

alkanesulfonyl(lo\ver)alkyl ester (e.g. 2-mesylethyl ester, etc.), 
mono(or di or tri)- halo(lo wer)alky 1 ester (e.g. 2-iodocthyl ester. 
2,2,2-trichloroethyl ester, etc.), lower 

alkoxycarbony!oxy(lower)alkyl ester (e.g. met hoxycarbo nyloxymet hyl 
ester, ethoxycarbonyloxymethyl ester, 2-methoxycarbonyloxy ethyl 
ester, 1 -ethoxycarbonyloxyet hyl ester, 1 -isopropoxycarbo ny I- 
oxycthyl ester, etc.), 

lower alkylthio(lower)alkyl ester (e.g. methylthiomethyl ester, l-(or 
2-)methylthioethyl ester, l-(or 2- or 3-)met hylthiopropy] ester, l-(or 
2- or 3- or 4-)me thylthiobu ty 1 ester, l-(or 2- or 3- or 4- or 

5- )methylthtopentyl ester, l-(or 2- or 3- or 4- or 5- or 

6- )melhylthiohexyl esier, ethyl-thiomethyl ester, l-(or 

2- )cthylthioethyl ester, l-(or 2- or 3-)ethylthiopropyl ester, 
propylthiomethyl esier, l-(or 2-)propy It hiocthyl ester, l-(or 2- or 

3- )propylthiopropyl ester, etc.), phlhalidylidene(lo wer)alky I ester, or 
(5-lower alkyl-2-oxo-l,3-dioxol-4-yI)(Iower)aIkyl ester [e.g. (5- 
methyI-2-oxo-l,3-dioxol-4-yl)mcthyl ester, (5-ethyl-2-oxo- 1 ,3- 
dioxol-4-yl)methyl ester, (5-propyl-2-oxo- 1 ,3-dioxol-4-yl)cthy 1 ester, 
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eicj; lower alkenyl ester (e.g. vinyl esier, etc.); lower alkynyl ester 
(e.g. ethynyl ester, propynyl ester, etc.); ar(lowcr)alkyl ester which 
may have at least one suitable substituent(s) such as mono(or di or 
tri)phenyl(lower)alkyl ester which may have at least one suitable 
5 substiluent(s) (e.g. benzyl ester, 4-met hoxybenzyl ester, 4- 

nitrobenzyl ester, phenethyl ester, trityl ester, benzhydryl ester, 
bis(methoxyphenyl)methyl ester, 3,4-dimethoxybenzyl ester, 4- 
hydroxy-3,5-di-tert-butylbenzyl ester, etc.); aryl ester which may 
have at least one suitable substituent(s) (e.g. phenyl ester, 4- 
) chlorophenyl ester, tolyl ester, tert-butylpheny! ester, xylyl ester, 
mesityl ester, cumenyl ester, etc.); phthalidyl ester; and the like. 

Suitable "lower alkylene" may include straight or branched one 
having 1 to 6 carbon atom(s), such as methylene, ethylene, 
trimethylene, tetramet hylene, pentamethylene, hexamehylcne, or the 
like, preferably one having 1 to 4 carbon atom(s). 

Suitable "C,-C, cycloalkyl" may include cyclopropyl, 
cyclobuty], cyclopentyl, cyclohexyl. cycloheptyl and cyclooctyl. 

Suitable "saturated heteromonocyclic group containing at 
least one nitrogen atom" may include 

saturated 3 to 8-membered heteromonocyclic group containing 
1 to 4 nitrogen a.om(s), for example, pyrrolidinyl, imidazolidinyl, 
piperidino, piperidyl, piperazinyl, azacyclohep.yl, azacyclooc.y], 



etc. 



saturated 3 to 8-membered heteromonocyclic group containing 
1 to 2 oxygen a.om(s) and 1 to 3 nitrogen atom(s), for example. 
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raorpholinyl. etc.,; 

saturated 3 to 8-membered heteromonocyclic group containing 
1 to 2 sulfur atom(s) and 1 to 3 nitrogen atom(s), for example, 
thiazolidinyl, etc., and the like. 

5 Suitable "lower alkoxy" may include methoxy, ethoxy, 

propoxy, isopropoxy, butoxy, t-butoxy, pentyloxy, t-penlyloxy, 
hexyloxy, and the like. 

Suitable "substiluent " in the terms "heterocyclic(lower)alkyl 
which may have one or more suitable subst ituent (s)'\ 

10 "aryl(lowcr)alkyl which may have one or more suitable 
substituent(s)'\ "aryl which may have one or more suitable 
substiluent(s)", u amino which may have one or more suitable 
substituent(s)", "saturated heteromonocyclic group containing at 
least one nitrogen atom, which may have one or more suitable 

15 substituent(s)", and "pyridyl which may have one or more suitable 
subsliluent(s)" may include lower alkyl (which is exemplified above), 
acyl (which is exemplified above), hydroxy, lower alkoxy (which is 
exemplified above), carboxy(lower)alkoxy, protected 

carboxy(lower)alkoxy, nitro, amino, diacylamino, 

20 hydroxy(lower)alkyl, aryI(lo wer)alkyl, carbamoyl, oxo\ aryl (which is 
exemplified above), mono or di substituted carbamoyl (which is 
exemplified above), heterocyclic group (which is exemplified below), 
heterocyclic carbony l(lo wer)alk y K halogen (e.g., chlorine, bromine, 
fluorine and iodine), lower alkylthio (e.g., methylthio, ethylthio, 

25 propyllhio, bulylthio, pcntylthio, etc.), carboxy, protected carboxy 
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(which is exemplified above), triphenyl(lower)alkyltetrazolyl ) 
hydroxyimino(lower)alkyl (e.g., hydroxyiminomelhyl, 

hydroxyiminoelhyl, etc.), sulfo(lower)alkyl (e.g., sulfomethyl, 
sulfoethyl, etc.), tetrazolyl(lower)aIkyI, di(lower)alkylamino (e.g., 
N.N-dimethylamino, etc.), and the like. 

Suitable examples of the said mono or di substituted 
carbamoyl may be mono or di(lower)alkylcarbamoyl (e.g., 
methylcarbamoyl, dimethylcarbamoyl, ethylcarbamoy], 
diethylcarbamoyl, N-methyl- N-ethylcarbamoyl, propylcarbamoyl, 
dipropylcarbamoyl, isopropylcarbamoyl, butylcarbamoyl, 
pentylcarbamoyl, hexylcarbamoyl, etc.), heterocyclic carbamoyl (e.g., 
tctrazolylcarbamoyl, etc.,), mono or 

di(carboxy)(lower)alkylcarbamoyl (e.g., carboxymethylcarbamoyl, 1- 
carboxyethylcarbamoyl, 2-carboxyethylcarbamoyl, 1,3- 
dicarboxypropylcarbamoyl.etc.,), mono or di (lower 
alkoxycarbonyl)(lower)alkylcarbamoyl (e.g., 

l>3-diethoxycarbonylpropylcarbamoyl,etc), mono or di (protected 
carboxy)(lower)alkylcarbamoyl (wherein "protected carboxy" is 
exemplified above), mono or di { (lower)alkyl } amino(lo wer)- 
alkylcarbamoy] (e.g., 2-dimethylaminocthyIcarbamoyl, etc.), and the 



like. 



Suitable "lower alkanoyl" may include formyl, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl and the 
like. 

Suitable "lower alkenyl" may include vinyl, propenyl, butenyl, 
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pentenyl, hexenyl and the like. 

Suitable "amino protective group" in "protected amino" may 
include acyl (which is exemplified above) and the like. 

The preferred embodiments of the object compound (I) are as 

5 follows: 



R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 
10 (3) acyloxy(lower)alkyl; 

(4) heterocyclic(lo wer)alkyl which may have one or more 
substit uenl(s) selected from the group consisting of lower 
alkyl and acyl; 

(5) aryl(lower)alkyl which may have one or more acyl(s); 
15 (6) carboxy(Iower)alky 1; 

(7) esterificd carboxy(lo wer)alkyl; or 
(8, O 

- A-C-R 5 

[wherein 

20 A is lower alkylene and 

R 5 is 

(a) lower alkyl, 

(b) C ? -C s cycloalkyl, 

(c) adamantyl, 

25 (d) aryl which may have one or more subsl it uent(s) 
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selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lo wer)alkoxy, 
protected carboxy(lowcr)alkoxy, nitro, amino and 
diacylamino, 

(e) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, ary ]( lo wer)alkyl and pyridyl, 

(f) azabicyclof3.2.2]nonyl, or 

(g) saturated heteromonocyclic group containing at 
least one nitrogen atom, which may have one or 
more su bst it u ent (s) selected from the group 
consisting of carbamoyl, acyl, hydroxy, 

oxo, ary], ary](lo wer)alkyl, lower alkyl, 
hydroxy(lower)alkyl, di(lower)aIky Icarbamoyj, 
heterocyclic group, and 

hcterocycliccarbonyl(lower)alkyl], 

R 2 is 

(1 ) lower alkyl, 

(2) CVC cycioalkyl, 

(3) lower alkoxy (lo wer)alkyl, 

(4) Cj-C, cycloalkyl(lower)alky), 

(5) N\N-di(lower)alkylamino(lower)alkyl, 

(6) lower alkylpiperazinyI(lower)a!kyI, 

(7) lower aIkylthio(lower)alkyI, 

(8) hydroxy(Iower)alkyl, 
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(9) acyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyL 

(11) aryl which may have one or more halogen(s), 

(12) cyano. 

5 (13) lower alkanoyl, 

(14) carboxy(lo wer)alkeny 1, or 

(15) esterified carboxy(lower)alkenyI, 

R 3 is indolyl or -NH-R 6 [wherein R 6 is 

10 (1) aryl which may have one or more substit uent(s) selected 

from the group consisting of lower alkyl, hydroxy, 
lower alkoxy, lower alkylthio, hydroxy(lowcr)alkyl, 
acyl, halogen, carboxy, protected carboxy, tetrazoiyl, 
tri phenyl (lower )alkyltetrazolyI, 

15 hydroxyimino(lower)alkyl, sulfo(lower)alky], 

tetrazolyl(lower)alkyl and di(lower)alky lamino, 

(2) pyridyl which may have one or more lower alkyl(s), or 

(3) C ? -C 5 cycloalkyl], 

R 4 is 

20 (1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(lower)alkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower 
25 alkyl or C ? -C R cycloalkyl(lower)alkyl, 
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or a pharmaceutically acceptable salt thereof. 

The more preferred embodiments of the object compound ( I ) 
are as follows: 

R 1 is 

(1) lower alkyl; 

(2) hydroxy(Iower)alkyl; 

(3) lower alkanoyloxy(lower)alkyI; 

(4) heterocycIic(lower)alkyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and lower alkanoyl; 

(5) aryl(lower)alkyl which may have one or more lower 
alkanoyl(s); 

(6) carboxy(lower)alkyl; 

(7) lower alkoxycarbonyl(Iower)alkyl; or 

(S, o 
- A-C-R 5 
[wherein 
A is lower alkylcnc and 
R 5 is 

(a) lower alkyl, 

(b) C,-C 8 cycloalkyl, 

(c) adamantyl, 
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(d) aryl which may have one or more substituent(s) 
selected from the group consisting of lower alky 1, 
hydroxy, lower alkoxy, carboxy(lower)alkoxy, 
lower alkoxycarbonyl(lower)alkoxy, nitro, amino 

5 and di(lower alkanoyl)amino, 

(e) amino which may have one or two substitucnt(s) 
selected from the group consisting of 

lower alkyl T hydroxy(lower)a!kyl, 
phenyl( lower)alkyl and pyridyl, 
10 (f) azabicyclo[3.2.2]nonyl, or 

(g)saturated he l ero mo nocyc lie group containing at 

least one nitrogen atom, which may have one or more 
subslituent(s) selected from the group consisting of 
carbamoyl, lower alkanoyl, hydroxy, oxo, phenyl, 
15 phenyl(lower)alkyl, lower alkyl, 

hydroxy (lower)alkyl, di(lower)alkylcarbamoyl, 
piperidyl, pyridyl, pyrimidinyl and 
pyrrolidinylcarbony I (lower) alkyl, 
R 2 is 

20 (!) lower alkyl, 

(2) C x -C $ cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C,-C s cycioalkyl(lower)a!kyl, 

(5) N,N-di(lowcr)alkylamino(Iower)alkyl, 
25 (6) lower alkylpiperaziny l(lower)alky I, 
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(6) lower alkylpiperaziny I(lo wer)alkyl, 

(7) lower alkylthio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) lower alkanoyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nony](lowcr)alkyl, or 

(11) aryi which may have one or more halogen(s), 

(12) cyano, 

(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) lower alkoxycarbo ny](lower)alkenyl, 
R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) aryl which may have one or more substit u ent (s) 
selected from the group consisting of lower alky 1, 
hydroxy, lower alkoxy, lower alkylthio, 
hydroxy(lower)alkyl, lower alkanoyl, halogen, 
carboxy, eslerified carboxy, tetrazolyl, 
triphenyl(lowcr)alkyltetrazolyl, 
hydroxyimino(lower)alkyl, sulfo(lower)alkyl, 
tetrazolyl(lower)alkyl, and di(lo wer)alkylamido , 

(2) pyridyl which may have one or more lower 
alkyl(s), or 

(3) C 3 -C 8 cycloalkylj, 
R 4 is 

(1) hydrogen, 

(2) lower alky i, 
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(4) di(lower)alkylamino, 
with proviso that when R 4 is hydrogen, then R : is lower 
alkyl or C 3 -C s cycloalkyl(lower)alkyl, 

or a pharmaceutical^ acceptable salt thereof. 

And the more preferred embodiments of the object compound 
(I) are as follows: 

wherein R l is 

(1) methyl, 

(2) hydroxyethyl, 

(3) acetoxyethyl, 

(4) pyridy Imcthyl, imidazolylmethyl 

or thienylmethyl, each of which may have one 
or more substituent(s) selected from the group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more 
substituent(s) selected from the group 
consisting of acetyl, 

(6) carboxymethyl, 

(7) ethoxycarbonylmethyl or 
t-butoxycarbonylmethyl, or 
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o 

II 

-A - C- R 5 
[wherein 
A is methylene, and 
R 5 is 

(a) methyl, ethyl or t-butyl, 

(b) cyclopropyl, cyclopentyl, cyclohexyl, 
cycloheptyl or cyclooctyl, 

(c) adamantyl, 

(d) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
carboxymethoxy ? ethoxycarbonylmethoxy, 
nitro, amino and diacetylamino, 

(e) amino which may have one or two 
substituent(s) selected from the group 
consisting of methyl, ethyl, t-butyl, 
isopropyl, hydroxyethyl, 

isobutyl, 1-methyl-l-phenylethyl and 
pyridyl, 

(f) azabicyclo[3.2.2]nonyl, or 

(g) pyrrolidinyL piperidyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 
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from the group consisting of carbamoyl, 
acetyl, hydroxy, oxo, phenyl, benzyl, 
methyl, hydroxymet hy 1, hydroxyethyl, 
diethyicarbamoyl, piperidyl, 
pyridyl, pyrimidinyl and 
pyrrolidinylcarbonylmethyl], 

R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopentyl, 

(2) cyclopropyl or cyclohexyl, 

(3) methoxymet hyK 

(4) cyclohexylmethyl, 

(5) N, N-dimcthylaminomethyl, 

(6) methylpiperazinylmcthyl, 

(7) methylthiomethyl, 
(<S) hydroxymethyl, 

(9) acetoxymethyl, 

(10) (3-azabicyclo[3.2.2]non-3-yl)methyl ; 

phenyl which may have one or more fluorine(s), 

(12) cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) ethoxycarbonylvinyl, 

R- is indolyl or -NH-R 6 [wherein R 6 is 
(1) phenyl which may have one or more 
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substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
methylthio, hydroxymethyl, formyl, acetyl, 
chlorine, bromine, carboxy, t-butoxycarbonyl, 
letrazolyl, triphenylmethyltetrazolyl, 
hydro xyimino methyl, hydroxyimino ethyl, 
sulfoethyl, tetrazolylmethyl and 
N,N-dimethylamino, 

(2) pyridyl which may have one or more 
methyl(s), or 

(3) cyclohexyl], 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 

(3) chlorine, or 

(4) N,N-dimethylamino, 

with proviso that when R 4 is hydrogen, then R 2 is 
isopropyl, isobutyl, methyl, isopentyl, 
ethyl, butyl or cyclohexylmethyl, 

or a pharmaceutical^ acceptable salt thereof. 

And the more preferred embodiments of the object compound 
are as follows: 
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0 




0 

NK-C-NH-R 6 



wherein R 2 is lower alkyl or C\-C a cycloalkyl, 
R" 1 is lower alkyl, 

R 5 is C,-C s cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 
or a pharmaceutical^ acceptable salt thereof. 

And the most preferred embodiments of the object compound 
(I) are as follows: n 




(I 

A-C 



-iNrf-C-NH-R 6 



or 




0 

J. A-C— R 5 



R 



wherein R : is lower alkyl or C,-C, cycloalkyl, 
R J is lower alkyl, 
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R 5 is C,-C, cycloalkyl, 
R 6 is lower alkylphcnyl and 
A is lower alkylene, 
or a pharmaceutical^ acceptable salt thereof. 

5 

The processes lor preparing the object compound (I) and the 
starting compounds of the present invention are explained in detail in 
the following. 

10 Process 1: 

The compound (I) or a salt thereof can be prepared by reacting 
the compound (II) or its reactive derivative at the amino group or a 
salt thereof with the compound (III) or its reactive derivative or a salt 
thereof. 

15 Suitable reactive derivative at the amino group of the 

compound (II) may include SchilTs base type imino or its tautomeric 
enarnine type isomer formed by the reaction of the compound (II) with 
a carbonyl compound such as aldehyde, ketone or the like; a silyl 
derivative formed by the reaction of the compound (II) with a silyl 
20 compound such as N,N-bis(trimethylsilyl)acetamidc, N- 
trimethylsilylacctamide or the like; a derivative formed by the 
reaction of the compound (II) with phosphorus trichloride or 
phosgene and the like. 

Suitable reactive derivative of the compound (III) may include 
25 an acid haiide, an acid anhydride, an activated amide, an activated 
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ester, isocyanate, and the like. The suitable example may be an acid 
chloride, an acid azide; a mixed acid anhydride with an acid such as 
substituted phosphoric acid (e.g., dialkylphosphoric acid, 
phenylphosphoric acid, diphenylphosphoric acid, dibenzylphosphoric 
acid, halogenatcd phosphoric acid, etc.), dialkylphosphorous acid, 
sulfurous acid, thiosulfuric acid, alkanesulfonic acid (e.g., 
methanesulfonic acid, ethanesulfonic acid, etc.), sulfuric acid, 
alkylcarbonic acid, aliphatic carboxylic acid (e.g., pivalic acid, 
pentanoic acid, isopentanoic acid ? 2-ethylbutyric acid, trichloroacetic 
acid, etc.) or aromatic carboxylic acid (e.g., benzoic acid, etc.); a 
symmetrical acid anhydride; an activated amide with imidazole, 4- 
substituted imidazole, dimet hy Ipyrazole, triazole or tetrazole; an 
activated ester (e.g., cyanomethyl ester, me tho xy met hy 1 ester, 
dimcthyliminomethyl [(CH ? ) 2 N + = CH ] ester, vinyl ester, propargyl 
ester, phenyl ester, p-nitropheny 1 ester, 2,4-dinitrophcny 1 ester, 
trichlorophenyl ester, pent achloropheny 1 ester, mesylphenyl ester, 
phenylazophenyl ester, pyranyl ester, pyridyl ester, piperidyl ester, 
etc.); an ester with a N-hydroxy compound (e.g., N,N- 
dimethylhydroxylamine, 1 - hy droxy-2-( 1 H)-pyridone, N-hydroxy- 
succinimide, N-hydroxybenzolriazole, N-hydroxyphtalimide, 1- 
hydroxy-6-chloro-lH-benzotriazolc, etc.); isocyanate of the formula : 
R 3 -N = C = 0 (in which R 3 is as defined above), and the like. These 
reactive derivatives can optionally be selected according to the kind 
of the compound (III) to be used. 
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Suitable salts of the compounds (II) and (III) can be referred 
lo the ones as exemplified for the compound (I). 

The reaction is usually carried out in a conventional solvent 
such as water, acetone, dioxanc, acetonitrile, chloroform, methylene 
5 chloride, ethylene chloride, tetrahydrofuran, ethyl acetate, N,N- 
dimethylformamide, pyridine or any other organic solvents which do 
no, adversely affect the reaction. These conventional solvents may 
also be used in a mixture with water. 

When the compound (III) is used in free acid form or its salt 
10 form in the reaction, the reaction is preferably carried out in the 
presence of a conventional condensing agent such as N.N'- 
dicyclohcxylcarbodiimide; N-cyclohexyl-N'- 
morpholinoethylcarbodiimidc; N-cyclohexyl-N'-(4- 
diethylaminocyclohexyl)carbodiimide; N,N-diethylcarobodiimidc, 
15 N,N'-diisopropylcarbodiimide; N-ethyl-N'-(3- 

dimethylaminopropy])carbodiimide; N, N '-car bony Ibis -(2- 
methylimidazole); N, N'- car bony ldi imidazole, pcntamcthylcneketene- 
N-cyclohexylimine; diphenylketene-N-cyclohexylimine; 
ethoxyacetylene; 1 -alkoxy- 1 -chloroethylene; trialkyl phosphite; ethyl 
20 polyphosphate; isopropyl polyphosphate; phosphorus oxychloride 
(phosphoryl chloride); phosphorus trichloride; thionyl chloride: 
oxalyl chloride; triphenylphosphine; 2-ethyl-7- 

hydroxybenzisoxazolium salt; 2-ethyl-5-(m- S ulfophenyl)isoxazolium 
hydroxide intra-molecular salt; l-(p-chlorobenzenesulfonyloxy)-6- 
25 chloro-lH-benzotriazole; so-called Vilsmeier reagent prepared by the 
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reaction of N,N-diraethylformamide with thionyl chloride, phosgene, 
phosphorus oxychloride, etc.: or the like. 

The reaction may also be carried out in the presence of an 
inorganic or organic base such as an alkali metal bicarbonate, 
tri(lower)alkylamine, pyridine, N-(lower)aklylmorphorine, N,N- 
di(lower)aIkylbenzylamine, or the like. The reaction temperature is 
not critical, and the reaction is usually carried out under cooling to 
heating. 

The compound (III) or its reactive derivative, or a salt thereof 
can be prepared in accordance with the method disclosed in the 
Preparations described later or similar manners thereto. 

Process 2 

The compound (I) or a salt thereof can be prepared by reacting 
the compound (IV) or a salt thereof with a compound (V) or a salt 
thereof. 

This reaction can be referred to that of Examples 3.6,8-10. 
Process 3 

The compound (la) or a salt thereof can be prepared by 
reacting the compound (VI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VII) or its reactive 
derivative at the imino group or a salt thereof. 

Suitable reactive derivative at the carboxy group of the 
compound (VI) may include the same one as illustrated in the 
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explanation of the Process 1. 

Suitable reactive derivative at the imino group of the 
compound (VII) may be adequately selected from the reactive 
derivative at the amino group that is illustrated in the explanation for 
the Process 1. 

Suitable salts of the compounds (VI) and (VII) can be referred 
to the ones as exemplified for the compound (I). 

The reaction is usually carried out in the presence of base. 

Suitable base may include an inorganic base such as alkali 
metal hydride (e.g., sodium hydride, etc.), alkali metal hydroxide 
(e.g., sodium hydroxide, potassium hydroxide, etc.), alkaline earth 
metal hydroxide (e.g., magnesium hydroxide, calcium hydroxide, etc.), 
alkali metal carbonate (e.g., sodium carbonate, potassium carbonate, 
etc.), alkaline earth metal carbonate (e.g., magnesium carbonate, 
calcium carbonate, etc.), alkali metal bicarbonate (e.g., sodium 
bicarbonate, potassium bicarbonate, etc.), alkali metal acetate (e.g., 
sodium acetate, potassium acetate, etc.), alkaline earth metal 
phosphate (e.g., magnesium phosphate, calcium phosphate, etc.), 
alkali metal hydrogen phosphate (e.g., disodium hydrogen phosphate, 
dipotassium hydrogen phosphate, etc.), or the like, and an organic 
base such as trialkylaminc (e.g., trimethylamine, triethylamine etc.), 
picoline, N-methylpyrrolidine, N-methyl-morpholine, or the like. 

The reaction is usually carried out in a solvent such as alcohol 
(e.g., methanol, elhanol, etc.), benzene, N, N-dimethylformamide, 
tetrahydrofuran, diethyl ether or any other solvent which does not 
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adversely affect the reaction. 

The reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. 

5 Process 4 

The compound (lb) or a salt thereof can be prepared by 
reacting the compound (VI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VIII) or its reactive 
derivative at the imino group or a salt thereof. 
10 Suitable reactive derivative at the carboxy group of the 

compound (VI) and suitable reactive derivative at the imino group of 
the compound (VIII) may include the same one as illustrated in the 
explanation of the Process 1. 

Suitable salts of the compounds (VI) and (VIII) can be 
15 referred to the ones as exemplified for the compound (I). 

The reaction can be referred to that of the aforementioned 
Process 3. 

It is to be noted that the compound (I) may include one or 
more stereoisomers due to asymmetric carbon atoms, and all of such 
20 isomers and mixture thereof are included within the scope of this 
invention. It is also to be noted that the compound (I) may include a 
solvate, e.g., hydrate, etc. 

Process A 

25 The compound (X) or a salt thereof can be prepared by 
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reacting the compound (IX) or a salt thereof with the compound (V) 
or a salt thereof. This reaction can be referred to that of 
aforementioned Process 2. 



•5 Process B 



The compound (Xa) or a salt thereof can be prepared by 
reacting the compound (XI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VII) or its reactive 
derivative at the imino group or a salt thereof. This reaction can be 
10 referred to that of Preparation 59-5. 



Process C 



The compound (II) or a salt thereof can be prepared by 
subjecting the compound (X) or a salt thereof to elimination reaction 
15 of the amino protective group. This elimination reaction can be 
referred lo that of Preparations 13-4, 15-2, 16-11 and 17-4. 



Process D 



The compound (VI) or a salt thereof can be prepared by 
20 subjecting the compound (XII) or a salt thereof ,o elimination 
reaction of the carboxy protective group. This elimination reaction 
can be referred to thai of Preparation 59-4. 



25 



Process E 

The compound (IV) or a salt thereof can be prepared by 
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reacting the compound (XIII) or its reactive derivative at the amino 
group or a salt thereof with the compound (III) or its reactive 
derivative or a salt thereof. 

The reaction can be referred to that of the aforementioned 
Process 1. 

The compound (XIII) or its reactive derivative at the amino 
group or a salt thereof can be prepared in accordance with the method 
disclosed in the Preparations described later or similar manners 
thereto. 

The object compound (I) and pharmaceut ically acceptable 
salts thereof are selective CCK-B antagonists or CCK-A/B 
antagonists. 

Further, it is expected that ihe object compound (I) and 
pharmaceutical^ acceptable salts thereof have gastrin antagonism and 
are useful as therapeutical and/or preventive agents for ulcers such as 
gastric ulcer, duodenal ulcer, excess gastric secretion, Zollinger- 
Ellison Syndrome, non-ulcer dyspepsia, gastroesophageal reflux 
disease, etc. 

In order to show the utility of the object compound (I), 
pharmacological activity of the representative compound thereof is 
shown in the following. 
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Experiment 1 

[I] Test compound 

(1) N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-isopropyl-2-oxo-lH-l,4-benzodiazepin-3- 
5 yl]- N '-(3-methylthiophenyl)urca 

(2) N-[(3RS)-l-(3-a Z abicyclo[3.2.2]non-3-yJ)carbonylmethyl- 
2,3-dihydro-5-acetoxymcthy]-9-mcthyl-2-oxo-lH-l,4- 
benzodiazepin-3-y]]-N'-(3-methylphenyl)urea 

10 [II] Test: 

[ ,25 I]CCK-8 binding to guinea-pig cerebral conical 
membranes 



Test method 
15 (i) Membrane preparation 

Guinea-pigs were killed by decapitation and bled to death. 
Cerebral cortex was removed, minced in a small quantity of 50 mM 
Tris-HCl buffer ( P H 7.4), and homogenized in 20 vol. of the buffer by 
a glass-teflon homogenizes The homogenate was centrifuged at 
20 30000 x g (16000r P m) for TO minutes. The pellet was then 
resuspended in the same buffer by a glass-teflon homogenizer and 
recentrifuged at 30000 x g for 10 minutes. This procedure 
(washings) was repeated twice more. The final pellet (membrane) 
was suspended in incubation medium (see below) so as to obtain a 
25 final protein concentration of 4 mg/ml and frozen at -80°C. All 
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manipulations were done at 0-4 °C. 
(ii) Receptor binding assay 

The composition of incubation medium was as follows: 
10 mM HEPES (pH 6.5), 5 mM MgCl 2 , 1 mM EGTA, 130 mM 
NaCl and 0.25 mg/ml bacitracin. Frozen membranes were thawed and 
aliquots (400/zg protein) were incubated for 60 minutes under 
shaking at 37 °C in plastic lubes in 500/^L of incubation medium 
with 50 pM 125 I-CCK-8 in the presence or absence of test compound 
(1 x 10 s M). To determine the non-specific binding, CCK-8 at 1 ju M 
was added. Each assay was performed in duplicate. Reaction mixture 
was filtered through a Whatman GF/B glass filter to stop the reaction. 
After washing the filter with 50 mM Tris-HCl (pH 7.4) buffer 
containing 0.1 % BSA, the radioactivity of the filter was countered. 
Non-specific binding was subtracted from total binding to yield 
specific binding. The effect of the test compound was expressed as % 
inhibition of specific l25 I-CCK-8 binding. 

Test Result 

Inhibition (%) : 

test compound(l): 97.3% 
test compound(2): 97% 

Experiment 2 

[I] Test compound 

(A) N-[(3RS)-l-cyclohcxylcarbonylmethyl-2,3-dihydro-5,9- 
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dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylpheny])urea 

(B) N-[(3RS)-l-cyc]ohexylcarbonylmethyl-2,3-dihydro-5-ethyl- 
9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methy]phenyl)urea 

(C) N-[(3R)-l- C yclohexylcarbonylmethyl-5-ethyl-9-mclhyl-2- 
oxo^^-dihydro-lH-l^-benzodiazepin-S-yll-N'^S- 
methylphenyl)urea 

(D) N-[(3RS)-l-cyclohexylcarbonylmethyI-5-cyclopropyJ-2,3- 

dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- y l)-N'-(3- 
methylpheny])urea 

[II] Tests: 

Receptor binding studies and gastric emptying in mice 
Test method 

The tests were carried out in accordance with the method 
described at pages 571 to 572 in the following literature; 

Harunobu Ito, Hajime Sogabe et al., The Journal of 
Pharmacology and Experimental Therapeutics, 
571, No. 2, Vol.268 (1994). 
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Test results are shown in the table 1.. 



Table 1: Biological evaluation results 



Com- 

pound 


IC„(nM) 
for CCK-B 


!C S0 (nM) 
for CCK-A 


selectivity 
A/B 


Gastric emptying 


(A) 


3.7 


1.1 


0.30 


0.4 


(B) 


1.6 


0.9 


0.56 


0.4 


(C) 


1.0 


0.3 


0.30 


0.23 


(D) 


1.1 


2.0 


1.82 


1.8 



The object compound (I) or pharmaceutical^ acceptable 
5 salts thereof can usually be administered to mammals including human 
being in the form of a conventional pharmaceutical composition such 
as capsule, micro-capsule, tablet, granule, powder, troche, syrup, 
aerosol, inhalation, solution, injection, suspension, emulsion, 
suppository or the like. 

10 The pharmaceutical composition of this invention can 

contain various organic or inorganic carrier materials, which are 
conventionally used for pharmaceutical purpose, such as excipient 
(e.g., sucrose, starch, mannit, sorbit, lactose, glucose, cellulose, talc, 
calcium phosphate, calcium carbonate, etc.), binding agent (cellulose, 

15 methyl cellulose, hydroxypropyl cellulose, polypropylpyrrolidone, 
gelatin, gum arabic, polyethyleneglyco 1, sucrose, starch, etc.), 
disintegrator (e.g., starch, carboxymcthy 1 cellulose, calcium salt of 
carboxymethyl cellulose, hydroxypropylstarch, sodium glycole-st arch, 
sodium bicarbonate, calcium phosphate, calcium citrate, etc.), 

20 lubricant (e.g., magnesium stearate, talc, sodium lauryrsulfate, etc.), 
flavoring agent (e.g., citric acid, menthol, glycine, orange powders, 
etc.), preservative (e.g., sodium benzoate, sodium bisulfite, 
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methylparaben, propylparaben, etc.), stabilizer (e.g., citric acid, 
sodium citrate, acetic acid, etc.), suspending agent (e.g., methyl 
cellulose, polyvinylpyrrolidone, aluminum stearate, etc.), dispersing 
agent, aqueous diluting agent (e.g., water), base wax (e.g., cacao 
butter, polyethyleneglycol, white petrolatum, etc.). 

The effective ingredient may usually be administered with a 
unit dose of 0.01 mg/kg to 50 mg/kg, 1 to 4 times a day. However, the 
above dosage may be increased or decreased according to age, weight, 
conditions of the patient or the administering method. 

The following Preparations and Examples are given only for 
the purpose of illustrating the present invention in more detail. 

Preparation 1-1 

To a suspension of magnesium turnings (7.53g) in dry ether 
(100ml) was added dropwise a solution of isopropyl bromide (36.87g) 
in dry ether (50ml) at reflux temperature for 1 hour. The mixture 
was heated at the same temperature for 1 hour and then allowed to 
coolto5~10'C in an ice bath. To the mixture was added dropwise 
a solution of 2-aminobenzonitrile (ll.Slg) in dry tetrahydrofuran 
(100ml) at the same temperature for 1 hour. The mixture was 
stirred additionally 1 hour and then heated under reflux for 3 hours. 
The reaction mixture was allowed to cool to 5~10°C in an ice bath. 
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A 3N aqueous hydrochloric acid was added dropwise to the mixture 
for 1 hour and then healed under reflux for 3 hours. The resultant 
mixture was concentrated in vacuo to remove Ihe organic solvent. 
The residue was extracted with chloroform (2 X 300ml). The 
5 extracts were combined and washed with a brine (2 X 100ml). 
Dryness over magnesium sulfate and evaporation gave a crude 
product. The product was purified by column chromatography on 
silica gel with chloroform. The fractions containing the desired 
product were combined and evaporated in vacuo to afford a pure 2- 
10 isopropyicarbonylaniline (15.35g) as a colorless oil. 

1 H - N M R (CDC1 3 ,<5) : 1.20 (6H, d, J = 6.8Hz), 3.56-3.60 (1H, 
m), 6.30 (2H, br), 6.63-6.67 (2H, m), 7.22-7.27 (1H, m) 7.77 (1H, d, 
J = 12Hz) 

15 

Preparation 1 -2 

The following compound was prepared according lo the 
method of katrisky (J. Org, Chem, 55, 2206 ( 1 990) J in 84.6% yield. 

20 

2-(l-benzotriazolyl)-2-benzyloxycarbonylaminoacetic acid 

'H-NMR (DMSO-d G) c5) : 5.01-5.13 (3H, m), 7.20-7.60 (7H, 
m), 8.00 (1H, d, J = 8. 0Hz), 8.08 (1H, d, J = 8.8Hz), 9.39 (1H, d, 
25 J = 8.8Hz) 
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Preparation ] .1 



To a suspension of 2-isopropylcarbonyl aniline (15.26g) and 

fi 2-(l.benzotriazolyl)-2-bcnzyloxycarbonylamino acetic acid (30.70g) 

in dry methylene chloride (200ml) was added dropwise a solution of 

dicyclohexyl carbodiimide (23.23g) in dry methylene chloride (160ml) 

at20~25°C for 1 hour. The mixture was stirred at the same 

temperature for 1 hour. The resultant mixture was filtered by 

10 suction to remove an insoluble material. The filtrate was 

concentrated in vacuo and the residue was recrystallized from ethyl 

acetate and isopropyl ether to give 2-isopropylcarbonyl N-{2-(l- • 

benzotriazolyl)-2-benzyloxycarbonylamino}- acetylaniline (40. 5g) as 
a pale yellow powder. 



15 



20 



'H-NMR (DMSO-d. .tf) : 1.05 (6H, d, J = 8.8Hz), 3.60-3.70 
(1H, m), 5.63 (2H, d, J=12.8Hz), 5.23 (1H, d, J=12.8Hz), 7.27-7.66 
(9H, m), 7.97-8.11 (3H, m), 8.37 (1H, d, J = 8.4Hz), 9.65 (1H, d, 
J = 8.0Hz), 12.08 (1H, s) 

Prepnr.itjp n 



A suspension of 2-isopropylcarbonyl-N- {2-(l - 

benzo.riazolyl)-2-benzyloxycarbonylamino}acetylaniline (40.5g) in 
25 methanol (150ml) was treated with a saturated solution of ammonia in 
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methanol (150ml) at 0~5°C in an ice bath for 1 hour and then at 
room temperature for 1 hour. The mixture was concentrated. The 
residue was treated with a 10% solution of ammonium acetate in 
acetic acid (300ml) at room temperature for 2 hours. The resultant 
5 mixture was evaporated in vacuo and the residue was partitioned 
between ethyl acetate (100ml) and IN aqueous sodium hydroxide 
(100ml). The organic layer was washed with a saturated sodium 
hydrogen carbonate (100ml) and a brine (100ml). Dryness over 
magnesium sulfate and evaporation afforded a crude product. The 
10 crude product was recryst allized from ethyl acetate and isopropyl 
ether to give (3RS)-3-benzyloxycarbonyIamino-2,3-dihydro-5- 
isopropyl - lH-l,4-benzodiazcpin-2-one (26.88g). 



'H-NMR (CDC1 3 ,<5) : 0.92 (3H, d, J = 6.8Hz), 1.28 (3H, d, 
15 J = 6.8Hz), 3.07-3.17 (1H, m), 5.12 (2H, s), 5.17 (1H, d, J = 8.4Hz), 
6.46(1H, d, J = 8.4Hz), 7.11 (1H, d, J = 8.4Hz), 7.22-7.40 (6H, m), 7.46 
(1H, t, J = 7.2Hz), 7.59 (1H, d, l=7.6Hz), 9.13 (1H, s) 



Preparation 1-5 

20 

To a suspension of sodium hydride (0.123g of a 65% 
dispersion in mineral oil) in dry N, N-dimethylformamide (10ml) was 
added dropwise a solution of (3RS)-3-benzyloxycarbonylamino-2,3- 
dihydro-5-isopropyl-lH-l,4-benzodiazepin-2-one (l.OOg) in dry N, 
25 N-dimethylformamide (5ml) under cooling in an ice-bath. The 
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mixture was stirred at the same temperature for 1 hour and then a. 
room temperature for 1 hour. To the mixture was added dropwisc a 
solution of N-bromomethylcarbonyl-3-azabicyclo[3.2.2]nonane 
(0.77g) in dry N, N-dimethylformamide (5ml) and stirred at the same 
5 condition for 2 hours. The reaction mixture was concentrated in 
vacuo and the residue was taken up with ethyl acetate (100ml) and a 
saturated aqueous sodium hydrogen carbonate (100ml). The 
organic layer was washed with a brine (50ml) and dried over 
anhydrous magnesium sulfate. Filtration and evaporation gave 
10 ( 3 RS)-l-[(3-azabicyclo(3.2.2]non-3-yl)carbon y lmethyl]-3- 

benzyloxy-carbonylamino-2,3-dihydro-5-isopropyI-lH-l,4- 
benzodiazepin-2-one. 



15 m 



'H-NMR (CDCl 3 ,c>) : 0.98 (3H, d, J = 7.2Hz), 1.00-1.40 (2H, 
), 1-31 (3H, d, J=7.2Hz), 1.60-1.80 (6H, m), 2.04-2.16 (2H, m), 
3-10-3.22 (1H. m). 3.44-3.86 (4H, m), 4.34 (1H, d. J=17.2Hz), 4.94 
(1H, d, J-17.2HZ). 5.04-5.20 (2H, m), 5.10 (1H, d, J = 8.0Hz), 6.60 
(1H, d, J = 8.0Hz), 7.20-7.60 (9H, m) 



20 Prepnm|jn n f.A 



Pd-C (5wtff, 0.10g) was added to a suspension of (3RS)-1- 
[(3-azabicyclo[3.2.2|non-3-yl)carbonylmethyl]-3- 
benzyloxycarbonylamino-2,3-dihydro-5-isopropyI-lH-l,4- 
25 benzodiazepin-2-one (0.718g) in methanol (20ml) and then anmonium 
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formate (0.351g) at room temperature. The mixture was stirred at 
the same condition for 4 hours and filtered on Celite® to remove the 
catalyst. The filtrate was concentrated in vacuo and the residue was 
taken up with ethyl acetate (100ml) and a saturated aqueous sodium 
5 hydrogen carbonate (50ml). The organic layer was washed with a 
brine (50ml) and dried over anhydrous sodium sulfate. Filtration 
and evaporation gave (3 RS)-3-amino- 1 -[ (3-azabicycio [3. 2.2] non-3- 
yl)carbonylmet hyl]-2,3-dihy dro-5-iso propyl- 1 H- 1,4- benzodiazepine 
2-one (0.39g) which was used in a following reaction step without 
10 further purification. 

l H-NMR (CDC1 3 ,£) : 0.97 (3H, d, J = 7.2Hz), 1.30-1.40 (2H, 
m), 1.31 (3H ? d, J = 7.2Hz), 1.60-1.80 (6H, m), 2.00-2.20 (4H, m), 
3.07-3.16 (1H, m), 3.47-3.89 (4H, m), 4.24 (1H, d, J=16.4Hz), 4.42 
15 (1H, s), 5.00 (1H, d, J=16.4Hz), 7.20-7.53 (4H, m) 

Preparation 2-1 

To a suspension of Pd-C (5wt%, 1.60g) in methanol (60ml) 
20 was added dropwise a solution of (3RS)-3-benzy loxycarbonylamino- 
2,3 - di hydro -5- iso propyl- 1H - 1 .4-benzodiazcpin- 2-one (H.OOg) in 
methanol (60ml) and then ammonium formate (5.56g) at room 
temperature. The reaction mixture was stirred at the same 
temperature for 1 hour. The catalyst was filtered on Celite®. The 
25 filtrate was concentrated in vacuo. The residue was taken up with 
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ethyl acetate (100ml) and saturated aqueous sodium hydrogen 
carbonate (100ml). The organic layer was washed with a brine 
(100ml). Dryness over sodium sulfate and evaporation gave 

(3RS)-3-amino-2,3-dihydro-5-isopropyl-lH-l,4-benzodiazepin-2-one 
5 (4.21g). The product was used in a following reaction step without 
further purification. 

'H-NMR (DMSO-d c ,6) : 0.79 (3H, d, J = 7.2Hz), 1.20 (3H, d, 
J=7.2Hz), 3.16-3.24 (1H ; m), 3.20-3.50 (2H, br), 4.02 (1H, s), 7.14 
3 (1H, d, J = 8.0Hz), 7.19 (1H, t, J=7.2Hz), 7.48 ( 1H, t, J = 7.2Hz), 7.69 
(1H, d, J = 7.2Hz), 10.44 (1H, s) 

Preparation ?-"> 



15 To a solution of (3RS)-3-amino-2,3-dihydro-5-i S o P ro P yl-lH- 

l,4-benzodiazc P in-2-one (3.98g) in N, N-dimethylformamide (100ml) 
was added 4-dimelhylaminopyridine (0.20g) and then dropwise a 
solution of di-tert-butyl dicarbonale (4.09g) in N, N- 
dimethylformamide (20ml) at room temperature. The mixture was 
20 stirred at ambient temperature overnight and concentrated in vacuo to 
dryness. The residue was taken up with ethyl acetate (100ml) and 
IN aqueous hydrochloric acid (100ml). The aqueous layer was 
separated, basified with sodium hydrogen carbonate and extracted 
with ethyl acetate (2 X 100ml). The extracts were combined, dried 
25 over sodium sulfate and evaporated in vacuo to afford (3RS)-3-tcrt- 
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butoxycarbonylamino-2,3-dihydro-5-isopropyl-lH-l t 4- 
bcnzodiazcpin-2-one (4.05g). The product was used in a following 
reaction step without further purification. 

5 1 H - N M R (CDCU,(5) : 0.93 (3H, d, J = 6.8Hz), 1.30 (3H, d ? 

J = 6.8Hz), 1.45 (9H, s), 3.12-3.19 (1H, m), 5.15 (1H, d 5 J = 8.4Hz), 
6.22 (lH t d, J = 8.4Hz), 7.12 (1H, d, J = 8.0Hz), 7.23 (1H, t, J = 8.0Hz), 
7.46 (1H, t, J = 8.0Hz), 7.58 (1H, d, J = 8.0Hz), 8.97 (1H, br) 

10 Preparation 2-1 

To a suspension of sodium hydride (0.065g of a 65% 
dispersion in mineral oil) in dry N, N-dimethy lformamide (5ml) was 
added dropwise a solution of (3RS)-3-tert-butoxycarbonylamino- 

15 2,3-dihydro-5-isopropyl- 1 H-l, 4-bcnzodiazepin-2-one (0.508g) in 
dry N, N-dimethylformamide (5ml) under cooling in an ice-bath. 
The mixture was stirred under the same condition for 30 minutes and 
then at ambient temperature for 2 hours. To the mixture was added 
dropwise a solution o f 2-acety 1-3-bromomethylthiophene (0.420g) in 

20 dry N, N-dimethylformamide under cooling in an ice-bath. After 

completion of the addition, the mixture was stirred under the same 
condition for 30 minutes and then at ambient temperature overnight. 
The resultant mixture was concentrated in vacuo. The residue was 
treated with ethyl acetate (100ml), washed with water (50ml) and 

25 dried over anhydrous sodium sulfate. Filtration and evaporation 
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gave a crude product. The product was purified by column 
chromatography on silica gel with an eluent of a mixture of 
chloroform and ethyl acetate (10 : 1) to give (3RS)-l-(2- 

acetylthiophen-3-yl)methyl-3-terl-butoxycarbonylamino-2,3-dihyd 
5 5-isopropyl-lH-l,4-benzodiazepin-2-one (0.380g). 



'H-NMR (DMSO-d B ,<5) : 0.86 (3H, d, J = 6.0Hz), 1.28 (3H, d, 
J = 6.0Hz), 1.46 (9H, s), 3.10-3.20 (1H, m), 5.22 (1H, d, J = 9.6Hz), 
5.33 (1H, d, J=17.2Hz), 5.66 (1H, d, J=17.2Hz), 6.31 (1H, d, 
J = 8.8Hz), 6.93 (1H, d, J = 4.8Hz), 7.20-7.30 (3H, m), 7.37-7.43 (2H, 
m), 7.50 (1H, d, J = 8.0Hz) 



Preparation 7-4 



15 A solution of (3RS)-l-(2-acetylthiophen-3-yl)methyl-3-tert- 

butoxycarbonylamino-2,3-dihydro-5-isopropyl-lH-l,4- 
benzodiazepin-2-one (0.370g) in ethyl acetate (50ml) was treated 
with gaseous hydrogen chloride at 5~ 10°C in an ice-bath for 30 
minutes. The resultant mixture was extracted with 3N aqueous 

20 hydrochloric acid (2 X 10 m l). The aqueous layer was basified with 
sodium hydrogen carbonate and extracted with ethyl acetate (2 X 
50ml). The extracts were combined, over sodium sulfate, filtered 
and concentrated in vacuo to afford (3 RS)- 1 -(2-acet ylt hiophen-3- 

yl)methyl-3-amino-2,3-dihydro-5-isopropyl-lH-l,4-benzodiazcpin-2- 
25 one (0.230g), which was used in a following reaction step without 
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further purification. 

l H-NMR (CDC1 3J <5) : 0.88 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J = 6.8Hz), 2.50 (3H, s), 3.08-3.18 (1H, m), 3.25 (1H, br), 4.43 (1H, s), 
5.37 (1H, d, J = 17.2Hz) ? 5.67 (1H, d, J = 17.2Hz), 6.92 (1H, d ? 
J = 5.2Hz) : 7.20-7.50 (6H, m) 

Preparation 3 

To a solution of (3RS)-3-amino-2,3-dihydro-5-isopropyl-lH- 
1 ,4-benzodiazepin-2-onc (0.536g) in methylene chloride (30ml) was 
added dropwise a solution of 3-methylphenyl isocyanate (0.361g) in 
methylene chloride (5ml) at room temperature for 10 minutes. The 
mixture was stirred at the same condition for 2 hours. The resultant 
precipitate was collected by suction to afford N-[(3 RS)-2, 3-dihydro- 
5-isopropyI-2-oxo-lH-l,4-benzodiazepin-3-yl]~N'-(3- 
methylpheny l)u rea (0.600g). The filtrate was concentrated in vacuo 
and the residue was treated with isopropyl ether to give the second 
crop of the desired compound (0.170g). 

'H-NMR (DMSO-d 6 , 6 ) : 0.81 (3H, d, J = 6.8Hz), 1.18 (3H, d, 
J = 6.8Hz), 2.23 (3H f s), 3.20-3.30 (1H, m), 4.49 (1H, d, J = 8.0Hz), 
6.72 (1H ? d, J = 8.0Hz), 7.06-7.22 (6H, m) 5 7.55 (1H, t } J = 7.2Hz), 
7.77 (1H, d, J = 7.2Hz), 8.88 (1H, s) ; 10.69 (1H, s) 
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Preparation d 



To a solution of 3-aminoacelophenone (2.049g) and pyridine 
(1.286g) in tetrahydrofuran (35ml) was added dropwise a solution of 
•5 4-nitrophenylchloroformate (3.288g) in tetrahydrofuran (10ml) under 
cooling in an ice bath. After completion of the addition, the mixture 
was allowed to stand to ambient temperature and stirred over night. 
Water was added to the mixture. The resultant precipitate was 
collected by suction filtration, washed with water and dried in vacuo 
10 at 80 °C to afford 4-nitrophcnyl N-(3-acety! P henyl)carbamate 
(3-31g). 

'H-NMR (DMSO-d fi>< 5) : 2.57 (3H, s), 7.50-7.59 (3H, m), 
7.71 (1H. d, J=8.0Hz), 7.76 (1H, d, J = 8.0H 2 ), 8.13 (1H, s), 8.32 (2H, 
d, J = 9.0Hz), 10.67 (1H, s) 

Preparation 5 

The following compound was prepared in a similar manner to 
that of preparation 4. 

4-nitrophenyl N - { 3-(tetrazo 1-5- yl)phenyl} carbamate 
Prepnrntjor, 6^J 
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The following compound was prepared in a similar manner to 
thai of Preparation 1-1. 

2-(2-methyl)propylcarbonylaniline 

5 

l H-NMR (CDCI 3 ,d) : 0.93 (6H, q, J = 8Hz), 2.04-2.12 (1H, m), 
2.93 (2H, d, J=8Hz), 6.26 (2H 7 br), 6.60 (2H ? d, J = 8Hz), 7.24 (1H, t, 
J = 8Hz), 7.74 (1H, d, J = 8Hz) 

10 Preparation 6-2 

The following compound was prepared in a similar manner to 
that of Preparation 1-3. 

15 2-(2-methyl)propylcarbonyl-N-{2-(l-benzolriazolyl)-2- 
benzyloxylcarbonylamino}acetylanilinc 

'H-NMR (CDCl 3 ,tf ) : 0.83 (6H, q, J = 8Hz), 2.02-2.10 (1H, m), 
2.70 (2H, d, J = 8Hz), 5.04-5.14 (3H, m), 6.95 (1H, br), 7.13-7.45 (9H, 
20 m), 7.84 (2H, d, J = 8Hz), 8.08 (1H, d, J = 8Hz) ? 8.62 (1H, d, J = 8Hz). 
12.40 (1H, br) 

Preparation 6-3 

25 A solution of 2-(2-methyl)propylcarbonyl-N- {2-(l- 
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benzotriazo]y])-2-benzloxycarbonylamino}acetylaniline (31. 7g) in 
methanol (100ml) w as treated with a saturated solution of ammonia in 
methanol (200ml) at 0»C in a dry icc-acctonc bath for 1 hour and then 
stirred overnight at ambient temperature. The resultant mixture was 
5 concentrated and the residue was treated with a 0.5N aqueous sodium 
hydroxide and chloroform. The organic layer was dried over sodium 
sulfate, filtered and concentrated in vacuo to give a crude compound. 
The crude compound was purified by a column chromatography on 
silica gel with a mixture of chloroform and ethyl acetate to give 

3 ( 3RS )- 3 -^nzyloxycarbonylamino-2,3-dihydro-5-(2-methylpro P y|)- 
lH-l,4-benzodiaze P in-2-one as a colorless powder. 

■H-NMR (CDCl,.ff) : 0.71 (3H, d, J = 8Hz), 0.83 (3H, d, 
J=8Hz), 1.21-1.76 (IH, m), 2.45 (IH, dd, J = 16Hz, J=16Hz), 2.85 (IH, 
dd, J = 8Hz, J=16Hz), 5.07-5.21 (3H, m), 6.68 (IH, d, J = 8Hz), 7.14- 
7.53 (9H, m), 7.87 (IH, d, J = 8Hz) 



Prep.-irflljnn 



The following compound wa: 
that of Preparation 2-1. 

(3RS)-3-amino-2, 3-dihydro- 
bcnzodiazcpin-2-onc 



prepared in a similar manner to 



-(2-methylpropyl)-lH-l, 4- 
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'H-NMR (CDCl a ,<5) : 0.76 (3H, d, J = 8Hz), 0.84 (3H, d, 
J = 8Hz), 1.74-1.83 (1H, m), 2.20 (2H, br), 2.46 (1H, dd, J=16Hz, 
J = 16Hz), 2.85 (1H. dd, J = 8Hz, J=16Hz), 4.32 (1H, s), 7.14 (1H, d, 
J = 8Hz), 7.24 (1H, t, J = 8Hz), 7.46 (1H, d, J = 8Hz), 7.56 (1H, d, 
J = 8Hz), 9.04 (1H, s) 

Preparation 6-S 

The following compound was prepared in a similar manner lo 
lhat of Preparation 3. 

N-[(3RS)-2,3-dihydro-5-(2-methylpropyl)-2-oxo-lH-l,4- 
benzodiazepin-3-yI]-N'-(3-melhylphenyl)urea 

'H-NMR (DMSO-d 6 ,<5) : 0.68 (3H, d, J = 8Hz), 0.84 (3H, d, 
J = 8Hz), 1.66-1.70 (IH, m), 2.23 (3H, s), 2.34 (1H, dd, J=16Hz, 
J = 16Hz), 2.94 (1H, dd, J = 8Hz. J = 16Hz), 4.99 (1H, d. J=14Hz), 6.72 
(1H. d, J = 8Hz), 7.07-7.30 (7H, m), 7.55 (1H, t, J = 8Hz), 7.76 (1H, d, 
J = 14Hz), 8.85 (1H, s) 

Preparation 7-1 

The following compound was prepared in a similar manner to 
that of Preparation 2-2. 
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(3RS)-3-tert-butoxycarbonylamino-2, 3-dihydro-5-(2- 
methyIpropyl)-lH-l, 4-benzodiazepi n -2-one 

'H-NMR (CDCl 3 ,rJ) : 0.72 (3H, d, J = 8Hz), 0.86 (3H, d, 
5 J=8Hz), 1.45 (9H, ,). 1.78-1.82 (1H, m), 2.64 (1H, d. J=16Hz). 2.88 
(1H, d, J = 8Hz. 16Hz), 5.14 (1H, d, J = 8Hz), 6.35 (1H, d ? J=8Hz), 
7.21-7.57 (4H, m), 9.71 (1H, s) 



3 



Prep.ir.i t inn !-"> 

The following compound was prepared in a similar manner to 
that of Preparation 2-3. 

(3RS)-l-f(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 

tert-butoxycarbonyIamino-2,3-dihydro-5-(2- m ethylpropyl)- 
1 H-l,4-benzodiazepin-2-onc 

"H-NMR (CDC1 3( <5) : 0.76 (3H, d, J = 8Hz), 0.88 (3H, d, 
J=8Hz), 1.42 (9H, s), 1.61-1.88 (9H, m), 2.10 (2H, br), 2.48 (1H, dd. 
J=16Hz, J=16Hz), 2.89 (1H, dd, J = 8Hz, J = 16Hz), 3.44-3.96 (4H, m). 
4-14 (1H, d. j = 18Hz), 5.02 (1H, d, J=18Hz), 5.25 (1H, d, J = 8Hz), 
6.43 (1H, d, J = 8Hz), 7.24-7.54 (4H, m) 

Preparation LJ 
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The following compound was prepared in a similar manner lo 
that of Preparation 2-4. 

(3RS)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 

yl)carbonylmelhyl]-2,3-dihydro-5-(2-methy]propyl)-lH-l, 
4-benzodiazepin-2-onc 

l H-NMR (CDCl 3> ff) : 0.77 (3H f d, J = 8Hz), 0.88 (3H. d, 
J = 8Hz) : 1.70-2.11 (13H, m), 2.50 (1H. dd, J=16Hz ? J = 16Hz), 2.88 
(1H, dd, J = 8Hz, J = 16Hz), 3.46-3.92 (4H, m). 4.10 (1H, d, J=18Hz), 
4.43 (1H, s), 5.06 (1H ? d, J=18Hz), 7.21-7.51 (4H, m) 

Preparation fi-1 

The following compound was prepared in a similar manner to 
that of Preparation 1 -3. 

2-mcthylcarbonyl-N- {2- (1 -benzol riazoly l)-2- 
benzy lo xycarbonyl am ino } acetyl aniline 

"H-NMR (CDC1 :1 ,<5) : 2.53 (3H, s), 5.04-5.26 (3H, m), 7.07- 
7.52 (10H, m), 7.78-7.87 (2H, m), 8.05 (1H, d, J = 8Hz), 8.62 (1H, d, 
J = 8Hz), 12.36 (HI, s) 

Preparation \Lz2 
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The following compound was prepared in a similar manner to 
that of Preparation 6-3. 

5 (3 RS)-3-benzyloxyearbonylamino-2,3-dihydro-5- methyl- 1 H- 

l,4-henzodiazepin-2-one 

•H-NMR (CDClj.d) : 2.42 (3H, s), 5.05-5.15 (3H. m), 6.82 
(1H, d, J = 8Hz), 7.08 (1H, d, J = 8Hz), 7.08-7.34 (7H, m), 7.52 (1H, d, 
0 J = 8Hz), 10.13 (1H, s) 

Prep.ir.ilinp 

The following compound was prepared in a similar manner lo 
5 that of Preparation 2-1. 

(3RS)-3-amino-2,3-dihydro-5-methyl-lH-l,4-benzodiazepin-2 
-one 

'H-NMR (CDCl 3 ,ff) : 2.35-2.64 (2H, br), 2.45 (3H, s), 4.32 
(1H, s), 7.18 (1H, d, J = 8Hz), 7.21 (1H, t, J = 8Hz), 7.45 (1H, l, 
J=8Hz), 7.58 (1H, d, J = 8Hz), 9.60 (1H. br) 

Preparation 8-4 
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The following compound was prepared in a similar manner to 
that of Preparation 3. 

N-[(3RS)-2 ? 3-dihydro-5-methyl-2-oxo-lH-l,4-benzodiazepin- 
3-yl]-N'-(3-methylphenyl)urea 

l H-NMR (DMSO-d ft ,S) : 2.23 (3H, s), 2.40 (3H, s), 4.95 (1H, 
d s J = 8Hz), 6.72 (1H ; d, J = 8Hz) ? 7.08-7.31 (6H, m), 7.56 (1H, i, 
J = 8Hz), 7.78 (1H, d 9 J = 8Hz), 8.88 (1H, s) ; 10.77 (1H ? s) 

Preparation 9- 1 

The following compound was prepared in a similar manner to 
that of Preparation 1 -1 . 

2-(3-methyl)butylcarhonylaniline 

'H-NMR (CDCI 3 ,d) : 0.94 (6H, q, J = 8Hz), 1.62 (2H, q, 
J = 8Hz), 2.06-2.10 (1H ? m), 2.93 (2H, t, J = 8Hz), 6.26 (2H, br), 6.63 
(2H, d, J = 8Hz) : 7.24 (1H, t, J = 8Hz), 7.74 (1H, d s J = 8Hz) 

Prepnrniion Q-? 

The following compound was prepared in a similar manner to 
that of Preparation 1 -3. 
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2-(3-methyl)butylcarbonyl-N-[2-(l-benzotriazolyl)-2- 
benzyloxylcarbonylamino]acetylaniline 

'H-NMR (CDCI 3 ,<y) : 0.88 (6H, q, J = 8Hz), 1.44 (2H, q, 
J = 8Hz), 1.80-1.84 (1H, m), 2.40 (2H, t, J=8Hz), 5.05-5.28 (3H, m), 
6.97 (1H, br), 7.26-7.57 (9H, tn), 7.85 (2H, d, J = 8Hz), 8.08 (1H, d, 
J=8Hz), 8.63 (1H, d, J=8Hz), 12.40 (1H, br) 

Prepnmtin n Q.I 

The following compound was prepared in a similar manner lo 
thai of Preparation 6-3. 

(3RS)-3-benzyloxycarbonylamino-2,3-dihydro-5-(3- 
methyIbuty])-lH-l,4-benzodiazepin-2-one 

'H-NMR (CDC1 3 ,5) : 0.83-0.86 (6H, m), 1.29-1.53 (3H, m), 
2.74-2.79 (2H, m), 4.69 (1H, s), 5.08-5.17 (3H, m), 6.52 (1H, d, 
J = 8Hz), 7.09 (1H, d, J=8Hz), 7.23-7.36 (5H, m), 7.44 (1H, t, J = 8Hz) ; 
7.57 (1H, d,.J = 8Hz), 9.26 (1H, s) 

Preparation 0.4 

The following compound was prepared in a similar manner to 
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that of Preparation 2-1. 

(3RS)-3-amino-2,3-dihydro-5-(3-methylbutyi)-lH-l ? 4- 
benzodiazepin-2-one 

l H-NMR (CDC\ 3i 6) : 0.83 (3H, dd, J = 3.5Hz, J = 4.9Hz), 0.88 
(3H, dd, J=1.4Hz, J = 2.8Hz) ? 1.30-1.42 (1H } m), 1.45-1.60 (2H, m), 
2.72-2.76 (2H, m) f 3.40-3.78 (2H, br), 4.23 ( 1H, s), 7.02-7.75 (4H, 
m), 9.70 (1H, br) 

Preparation Q-S 

The following compound was prepared in a similar manner to 
that of Preparation 3. 

N-[(3RS)-2,3-dihydro-5-(3-methylbuty])-2-oxo-1H-l,4- 
benzodiazcpin-3-yl J-N '-(3-methylphenyl)urca 

'H-NMR (CDC1,,(5) : 0.73 (6H 5 t, J = 8Hz), 1.15-1.40 (3H, m), 
2.25 (3H, s), 2.6-2.72 (2H, m), 5.35 (1H, d, J = 16Hz), 6.78 (1H, d, 
J = 8Hz), 7.07-7.32 (7H, m), 7.50 (1H, d, J = 8Hz), 7.78 (1H, d 7 
J=14Hz) ; 8.80 (1H, br) 

Preparation 10-1 
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The following compound was prepared in a similar manner to 
thai of Preparalion 1-1. 

2-ethylcarbonylaniline 

5 

'H-NMR (CDCI,.d) : 1.20 (3H, t, J=7.0Hz), 2.97 (2H, q, 
J=7.0Hz), 6.27 (2H, br), 6.62-6.66 (2H. m ), 7.22-7.27 (1H, m), 7.75 
(1H, d, J = 8Hz) 

10 Prepnratj nn |n_? 

The following compound was prepared in a similar manner to 
that of Preparation 1-3. 



15 



2-ethylcarbonyl-N-{2-(l-bcnzotriazolyl)-2- 
benzyloxycarbonylamino }acetylaniline 



'H-NMR (CDCI,,tf) : 1.06 (3H, J = 7.0Hz). 2.94 (2H, q . 
J = 7.0Hz), 5.06-5.25 (3H, m), 6.96 (1H, br), 7.14-7.42 (7H, m), 
-3 7.52-7.56 (2H r m), 7.86-7.88 (2H, m), 8.93 (1H. d, J = 8.0Hz), 8.63 
(1H, d, J = 8.0Hz). 12.45 (1H, s) 

Prepnr.-itjr, n ]H i 



The following compound was prepared in a similar 



manner to 
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that of Preparation 6-3. 

^RS^-bcnzyloxycarbonylamino^^-dihydro-S-ethyl- 1 H- 
l,4-benzodiazcpin-2-one 

'H-NMR (CDC1 3 ,<S) : 1.08 (3H. t, J = 7.0Hz), 2.74-2.86 (2H, 
m), 5.08-5.16 (2H, m), 5.18 (1H, d, J = 8.0Hz), 6.52 (1H, d, J = 8.0Hz), 
7.12 (1H, d, J = 8.0Hz), 7.23-7.38 (6H, m), 7.47 (1H, t, J = 8.0Hz), 
7.58 (1H, d ; J = 8.0Hz), 9.27 (1H, s) 

Preparation 10-4 

The following compound was prepared in a similar manner to 
that of Preparation 2-1 . 

(3RS)-3-amino-2,3-dihydro-5-ethyl- 1 H- l,4-benzodiazepin-2- 
one 

'H-NMR (CDCl 3> tf) : 1.10 (3H, L J = 7.0Hz), 2.00 (2H, br), 
2.73-2.83 (2H, m), 4.33 (1H, s), 7.10 (1H, d, J = 8.0Hz), 7.23 (1H ; t, 
J = 8.0Hz), 7.46 (1H, I, J = 8.0Hz), 7.57 (1H, d, J = 8.0Hz), 8.74 (1H, s) 

Preparation 10-S 

The following compound was prepared in a similar manner to 
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that of Preparation 3. 

N-[(3RS)-2,3-dihydro-5-cthyl-2-oxo-lH-l,4-benzodiazepin- 
3-yl)-N'-(3-methy]phenyl)urea 

'H-NMR (DMSO-d 6; (5) : 0.99 (3H, t, J = 7.0Hz), 2.23 (3H, s), 
2.66-2.72 (1H, m), 2.84-2.88 (1H, m), 5.00 (1H, d, J=8.0Hz), 6.72 
(1H, d, J = 7.0Hz), 7.07-7.30 (6H, m), 7.55 (1H, d, J = 7.0Hz), 7.78 (1H, 
d, J=8.0Hz), 8.88 (1H, s), 10.73 (1H, s) 

Pr eparation 11-1 

The following compound was prepared in a similar manner to 
that of Preparation 1-1. 

2-(3-butenyl)c a rbonyl aniline 

'H-NMR (CDC1 3 ,6 ): 2.46-2.50 (2H, m), 3.03 (2H, t, J = 7Hz), 
5.01 (1H, d, J=13.0Hz), 5.09 (1H, d, J=18.8Hz), 5.86-5.98 (1H, m), 
6.26 (2H, br), 6.62-6.66 (2H, m), 7.25 (1H, t, J = 8.4Hz), 7.75 (1H, d, 
J = 8.0Hz) 

Preparation m 

The following compound was prepared in a similar manner to 
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that of Preparation 1-4 and Preparation 1-5. 

(3 RS)-3-bcnzyIoxycarbonylamino-5-(3-butenyl)-2 t 3-dihydro- 
1H-1 ,4-benzodiazepin-2-one 

5 

'H-NMR (CDC1 3 ,(5) : 2.24-2.36 (2H, m), 2.88 (2H, t, 
J = 7.6Hz), 4.90-5.19 (5H, ra) 5 5.71-5.80 (1H, m), 6.65 (1H, d, 
J = 8.0Hz), 7.12 (lH t d, J = 7.6Hz), 7.25-7.36 (6H, m), 7.49 (1H, t, 
J = 7.6Hz), 7.59 (1H, d, J = 7.6Hz), 9.17 (1H ? br) 

10 

Preparation 1 1-3 

The following compound was prepared in a similar manner to 
that of Preparation 1-6. 

15 

(3 RS)-3-amino-5-butyl-2,3-dihydro- 1 H-l ,4-bcnzodiazepin-2- 
one 

'H-NMR (DMSO-d 6 ,<5) : 0.82 (3H, t, J = 7.2Hz), 1.16-1.20 
20 (2H, m), 1.26-1.40 (2H, m), 2.40 (2H, br), 2.60-2.68 (1H, m), 2.76- 
2.81 (1H, m), 3.27 (1H, s), 7.14 (1H, d, J = 8.0Hz), 7.19 (1H, t, 
J = 8.0Hz), 7.48 (1H, t, J = 8.0Hz), 7.67 (1H! d, J = 8.0Hz), 10.47 (1H, 
br) 

25 Preparation 1 1 -4 
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The following compound was prepared in a similar manner to 
that of Preparation 2-2. 

5 ( 3RS )- 3 - tert - bu toxycarbonylamino.5.butyl-2 J 3-dihydro-lH 
l,4-benzodiazepin-2-one 

'H-NMR (CDCl 3 ,tf) : 0.84 (3H, i, J = 7.6Hz), 1.24-1.29 (2H, 
m), 1.40-1.47 (2H, m), 1.44 (9H, s), 2.73-2.90 (2H, m), 5.14 (1H. d, 
10 J-B.OHz), 6.28 (1H, d, J = 8.0Hz), 7.11 (1H, d, J=8.0Hz), 7.24 (1H, ., 
J = 8.0Hz), 7.47 (1H, ., J=8.()Hz), 7.57 (1H, d, J = 8.0Hz), 8.97 (1H, 
br) 



15 



Preparat ion 1 1 - S 

The following compound was prepared in a similar manner lo 
that of Preparation 2-3. 

(3RS)-l-[(3-azabicycIo[3.2.2]non-3-yl)carbonylmethyl)-3- 

tert-butoxycarbonylamino-5-butyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one 



'H-NMR (CDCls.tf) : 0.86 (3H, t, J = 7.6Hz), 1.24-1.31 (2H, 
m), 1.42 (9H, s), 1.42-1.52 (2H, m), 1.60-1.80 (8H, m), 2.05-2.15 
25 (2H, m), 2.70-2.90 (2H, m), 3.45-3.90 (4H, m), 4.27 (1H, d, 



20 
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J = 16.0Hz), 4.94 (1H, d, J = 16.0Hz), 5.24 (1H, d, J = 8.0Hz) : 6.41 (1H, 
d, J = 8.0Hz) ; 7.23-7.54 (4H, m) 

Preparation 1 1 -6 

The following compound was prepared in a similar manner to 
that of Preparation 2-4. 

(3RS)-3-amino-l -[(3-azabieyclo[3.2.2]non-3- 
yl)carbonyimethy l]-5-buty 1-2,3-dihydro - 1 H-l ,4- 
benzodiazepin-2-one 

1 H - N M R (CDCl 3 ,(5) : 0.86 (3H, t, J = 7.6Hz), 1.24-1.31 (2H, 
m) 7 1.44- 1.80 (12H, m), 2.00-2.15 (2H, m), 2.70-2.90 (2H, m), 
3.40-3.90 (4H, m), 4.26 (1H, d, J=16.0Hz) 7 4.40 (1H, s), 4.94 (1H, d, 
J=16.0Hz), 7.20-7.60 (4H, m) 

Preparation 12-1 

The following compound was prepared in a similar manner to 
that of Preparation 1-1. 

2-cyclohexylmct hylcarbo ny lan i line 

'H-NMR (CDC1 3 ,(5) : 0.80-1.40 (6H, m), 1.60-1.80 (4H, m), 
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1.85-2.00 (1H, m). 2.77 (2H, d, J = 6.8Hz), 6.28 (1H, br), 6.62-6.67 
(2H, m), 7.23-7.27 (1H, m), 7.73 (1H, d, J=8.4Hz) 

Prcnnr,-iiinn 17.7 

The following compound was prepared in a similar manner to 
that of Preparation 1-2. 

2-cyclohexylmethylcarbonyl-N-{2-(l-benzotriazoly|)-2- 
benzyloxycarbonylamino}acetylaniline 

'H-NMR (CDCl 3 ,<?) : 0.80-1.80 (11H, m), 2.69 (2H, d. 
J = 6.8H Z)) 5.00-5.30 (3H, m), 6.91 (1H, br), 7.10-7.50 (7H, m ), 7.54 
(2H, m). 7.83 (2H, d, J-B.OHz), 8.09 (1H, d, J = 8.0Hz), 8.61 (1H, d, 
J = 8.0Hz), 12.40 (1H. br) 

Ei&piuaiiaj] L2 3 

The following compound was prepared in a similar manner to 
thai of Preparation 6-3. 

(3RS)-3-benzyloxycarbonylamino-5-cycIohexylmethyl-2, 
3-dihydro-lH-l,4-benzodiazepin-2-one 

'H-NMR (CDC1 3 ,<?) : 0.80- 1 .80 (1 1 H, m), 2.49-2.55 (1H, m), 
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2.82-2.88 (1H, m), 5.10-5.20 (3H, m), 6.49 (1H, d : J = 8.()Hz), 7.08 
(1H ? d ? J=8.0Hz), 7.30-7.50 (6H ? m), 7.46-7.50 (1H : m). 7.58 (1H, d, 
J = 8.0Hz), 8.33 (1H, s) 

5 Preparation 12-4 

The following compound was prepared in a similar manner to 
that of Preparation 1 -5. 

10 (3RS)-l-[(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 
benzyloxycarbonylamino-5-cyclohexylmethyl-2 ? 3-dihydro- 
lH-l,4-benzodiazepin-2-one 

'H-NMR (CDC! 3 ,<5) : 0.80-1.80 (19H, m), 2.10 (2H, br), 
15 2.51-2.57 (1 H, m), 2.82-2.88 (1 H, m), 3.43-3.48 (1H, m), 3.56-3.60 
(1H, m), 3.67-3.72 (1H. m), 3.85-3.89 (1H, m),4.18 (1H, d, J = 16Hz), 
4.97 (1H ? d, J = 16Hz), 5.04-5.16 (2H, m) f 6.65 (1H, d : J = 8.0Hz), 

7.2- 7.6 (9H, m) 

20 Preparation 

To a solution of (3RS)-l-[(3-azabicyclof3.2.2]non-3- 
yl)carbonylmethyl]-3-benzy]oxycnrbonyIamino-5-cyclohcxylmcthyl- 

2.3- dihydro- 1 H-l ,4-benzodiazepin-2-one (0.396g) in methanol 

25 (15ml) was added Penrlman's catalyst (O.lllg). The mixture was 
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siirred under H 2 atmosphere over night. The catalyst was filtered 
off by suction filtration on Celite®. The filtrate was concentrated 
in vacuo to give (3RS)-3-amino-l -[(3-azalicyclo[3.2.2]non-3- 
yl)carbonylmethyl]-5-cyclohexylmethyl-2,3-dihydro-lH-l,4- 
5 benzodiazepin-2-one (0.298g), which was used in a following reaction 
step without further purification. 

1 H - N M R (CDCl 3 ,ff) : 0.80-1.20 (4H, m), 1.4-1.9 (15H, m), 
2.00-2.20 (4H, br), 2.57-2.63 (1H, m), 2.78-2.83 (1H, m), 3.50-3.90 
10 (4H, m), 4.13 (1H, d, J=16H), 4.42 (1H, s), 5.05 (1H, d, J=16Hz), 
7.22-7.30 (2H, m), 7.43-7.51 (2H, m) 

Prep.-irn t jn n ^.-| 



15 



2-(2-Fluorobenzoyl)-6-methylaniline was prepared in a similar 
manner to that of Preparation 50-1. 



mp : 65.5-67.5°C 

IR (Nujol, cm" 1 ) : 3470. 3350, 1610, 1580, 1551, 1375, 1320, 
20 1280, 1218, 1088, 1002, 956, 830, 752 

'H-NMR (CDCI,,<5) : 2.20 (3H, s), 6.38 (2H, br), 6.52 (1H, t, 
J=7.6Hz), 7.08-7.46 (6H, m) 

APCI-MS (m/z) : 230 (M*+ 1) 

25 Prep.ir-> n > n ] i -> 
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(3RS)-3-Benzyloxycarbonylamino-5-(2-fluorophcnyl)-9- 
methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 45-2. 

mp : 222.5-225°C 

IR (Nujol, cm* 1 ) : 3200, 1715, 1690, 1608, 1530, 1374, 1051, 
860, 750 

'H-NMR (DMSO-d 6J 6) : 2.40 (3H, s), 5.05 (1H, d, J = 8.9Hz), 
5.08 (2H, s), 7.0-7.62 (12H, m), 8.43 (1H, d, J = 8.9Hz), 10.28 (1H, s) 
APCI-MS (m/z) : 418 (1VT+ 1) 

Preparation 1 3-3 

(3RS)-3-Bcnzyloxycarbonylamino-2,3-dihydro-5-(2- 
fluorophenyI)-l -(2-methoxylphcnacyl)-9-methy)-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710, 1660 

'H-NMR (DMSO-d M <5) : 2.46 (3H, s), 3.94 (3H, s), 4.60 (1H, 
d, 18.1Hz), 5.06 (2H. br, s), 5.24 (1H, d, J = 8.6Hz), 5.44 (1H, d, 
J = 18.1Hz), 6.9-7.8 (15H, m), 8.4-8.6 (1H, m) 

Mass (APCI) : 566 (M' + l) 
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Preparation U 1 

(3RS)-3-Amino-2 > 3-dihydro-5-(2-f]uorophenvl)-9- me ,hyl-l- 
(2-methox y phenac y l)-lH-l,4-benzodia ZC pi„- 2 -onc was prepared in a 
5 similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1675 

'H-NMR(CDC, 3 ,c5) : 2.45 (3H. s), 3.93 (3H, s), 4.59 (7H, d 
J=18.0Hz), 4.65 (1H , d, J = 7 .6H 2 ), 5.52 (1H, d, J-18.0H*), 6.9-7.5 
»° (9H, m), 7.7-8.0 (2H, m) 

Mass (APCI) : 432 (IvT+1) 

Preparation 



15 To a so]ution of (3RS)-l- [ (3-a Za bic y c] of 3.2.2]non-3- 

yl)carbonyl m ethv, J -3-bcnz y loxycarbonylamino-5-acetoxyme,hyl-9- 
-^.vl-2,3-dihydro-lH-l,4-ben Z odia.ep i n-2.o„ c (1 . 9g) in etnano , 
(40ml) was added IN-sodium hydroxide solution (7ml) under stirring 
at ambient temperature. The mixture was stirred tor 20 minutes 
» under the same conditions. After removal of the solvent water was 
added into the mixture, which was adjusted ,o pH 4 with a diluted 
hydrochloric acid and extracted with ethyl acetate twice. The 
combined extract was washed with water and dried over magnesium 
sulfate. Removal of the solvent gave (3RS)-l-[(3- 
25 azabicyclo[3.2.2]non-3-y])carbonylmethyl]-3- 
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benzyloxycarbonylamino-5-hydroxymethyl-9-methy]-2,3-clihydro-lH- 
1 ,4-benzodiazepin-2-one as an amorphous mass (1.68g, 95.3%). 

'H-NMR (CDCl 3 ,c5) : 1.4-1.75 (8H, m), 1.9-2.1 (2H, m), 2.36 
5 (3H, s) ? 3.19-3.34 (2H, m), 3.55-3.89 (2H, m), 4.51 (2H r dd, 

J=15.8Hz, 298.4Hz), 4.75 (2H, dd, J = 14.7Hz, J = 27.6Hz), 5.10 (2H, 
s), 5.41 (1H, d ? J=8.8Hz), 6.54 (1H, d, J = 8.8Hz), 7.25-7.47 (8H, m) 
APCI-MS (m/z) : 519 (M + +l) 

10 Preparation 1 5 - 1 

(3RS)-3-Bcnzyloxycarbonylamino-2,3-dihydro-5-(2- 
fluoro phenyl) -9- methyl - 1 -(2-niirophenacyI)-lH-l ,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-3. 

15 

IR (Nujul, cm" 1 ) : 1710, 1675 

'H-NMR (DMSO-d 6 , 6 ) : 2.43 (3H, s) ? 4.66 (1H, d, J= 18.1 Hz), 
5.06 (2H, m), 5.26 (1H, d, J = 9.1Hz), 5.45 (1H, d, J=18.0Hz), 7.07 
(1H, d, J = 7.7Hz), 7.2-8.0 (14H, m), 8.0-8.2 (1H, m), 8.4-8.6 (1H, m) 
20 Mass (APCI) : 581 (M + +l) 

Preparation 1 S-2 

(3RS)-3-Amino-l-(2-aminophenacy])-2,3-dihydro-5-(2- 
25 fluoropheny])-9-mcthyl-lH-l,4-benzodiazepin-2-one was prepared in 
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a similar manner to that of Preparation 59-6. 



mp : 139. 7-147. 0°C 

IR (NujoL cm* 1 ) : 1680, 1660 

'H-NMR (DMSO-d M d) : 2.46 (3H, s), 4.10 (1H, s), 4.49 ( 
d, J = 16.8Hz), 5.74 (1H, d, J=16.8Hz), 6.0 (2H, m), 6.5-6.7 (2H, 
7.0-7.3 (7H, m), 7.3-7.6 (2H, m), 7.6-7.7 (1H, m), 7.7-7.9 (1H, „ 

Mass (APCI) : 417 (IVT+1) 



10 Prepnrnti^n |^.] 

2-Amino-3-methyl-2'-nuorobenzophenone was prepared in a 
similar manner to that of Preparation 50-1. 



mp : 52.2-55.2°C 

IR (Nujol, cm" 1 ) : 3470, 3330. 1620 

'H-NMR (CDC! a , 6) : 2.21 (3H, s), 6.6-6.8 (3H. m), 7.0- 
7.7 (5H ? m) 

Mass (APCI) : 230 (M'+l) 



Preparation 



2-Bromoacetylamino-3-methyl-2'-fluorobenzophenone was 
prepared in a similar manner to that of Preparation 29-2. 
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mp : 100. 1-103. 2°C 

IR (Nujol, cm" 1 ) : 1660 

1 H - N M R (DMSO-d 6 ,f5) : 2.26 (3H 5 s), 3.70 (2H, s), 7.2-7.4 
(4H, m), 7.4-7.8 (3H, m), 9.96 (1H, br, s) 

Mass (APCI) : 352 (M + + l), 350 (VT-1) 

Preparation 16-3 

5-(2-Fluoropheny!)-9-methyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one-4-oxide was prepared in a similar manner to that 
of Preparation 1 9-3. 

mp : 204.4-205. 1°C 

IR (Nujol, cm" 1 ) : 1690 

'H-NMR (CDCl 3 ,d) : 2.48 (3H, s), 4.70 (2H, s), 6.9-7.0 (1H, 
m), 7.0-7.6 (6H, m), 9.31 (1H, br, s) 
Mass (APCI m/z) : 285 (M*+l) 

Preparation 16-4 

3-Acetoxy-5-(2-fluorophenyl)-9-methyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-onc was prepared in a similar manner to that of 
Preparation 19-4. 

IR (Nujol, cm" 1 ) : 1745 



79 



WO 98/15535 



PCT/JP97/03483 



'H-NMR (CDCI3 , ^ ) : 2.32 (3H, s), 2.44 (3H, s), 5.97 (1H, s), 
7.0-7.2 (3H, m), 7.2-7.3 (1H, m), 7.3-7.5 (2H, m), 7.6-7.8 (1 H , m), 
8.62 (1H, br, s) 

Mass (APCI) : 327 (M*+l) 

Preparat ion 16-5 

(3RS)-3-Phthalimido-5-(2-fluorophenyl)-9-methyI-2,3-dihydro- 
lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 20-5. 

mp : >250°C 

NMR (CDCJ,,<5) : 2.44 (3H, s), 5.93 (1H, s), 6.9-8.0 (11H, m) 
Mass (APCI) : 414 (M*+l) 

Pre paration 16-fi 

(3RS)-3-Amino-5-(2-fluorophenyl)-9-methyl-2,3-dihydro-lH- 
l,4-bcnzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 19-6. 

mp : 102. 2-112. 2°C 

IR (Nujol. cm" 1 ) : 1685 

'H-NMR (CDCl 3 ,r5) : 2.42 (3H, s ), 4.49 (1H, s), 7.0-7.8 (7H, 
m), 8.64 (1H, m) 
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Mass (APCI) : 284 (M*+l) 

Preparation 1 6-7 

(3RS)-3-tert-butoxycarbonylamino-5-(2-fluorophenyl)-9- 
mcthyI-2,3-dihydro- 1 H-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 20-7. 

mp : 183. 2-186. 6 C C 

'H-NMR (CDC). f 6) : 1.48 (9H, s), 2.41 (3H, s), 5.31 (1H, d, 
J = 8.7Hz), 6.39 (1H, d, J = 8.7Hz), 7.0-7.2 (3H, m), 7.2-7.3 (1H, m), 
7.3-7.6 (2H, m), 7.6-7.8 (1H, m), 8.26 (1H, br, s) 

Mass (APCI) : 384 (M + + l) 

Preparation 1 6-8 

(3RS)-l-Ethoxycarbonylmethyl-3-tert-butoxycarbonylamino- 
5-(2-fluorophenyl)-9-methyl-2,3-dihydro-lH-l,4-benzodiazepin-2- 
onc was prepared in a similar manner to that of Preparation 59-3. 

'H-NMR (CDC1 3 , 6 ) : 1.46 (9H, s), 2.40 (3H, s), 3.91 (1H, d ? 
J = 16.8Hz), 3.8-4.2 (2H, m), 4.83 (1H, d : J=16.8Hz), 5.40 (1H, d, 
J = 8.9Hz), 6.41 (1H, d, J = 8.8Hz), 7.0-7.4 (4H ? m) ? 7.3-7.6 (2H, m), 
7.7-7.9 (1H, m) 

Mass (APCI) : 470 (M*+l) 
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Preparation Ift-Q 



(3RS)-l-Carboxymethy]-3-tert-butoxycarbony)amino-5-(2- 

5 fl"orc,phenyl)-2,3-dihydro-9-methyl-lH-l,4-benzodia 2 epin-2-on e 
was prepared in a similar manner to that of Example 48-2. 



mp : 132. 1-149. 3°C 

IR (Nujol, cm" 1 ) : 1700 

l H-NMR (CDC\ 3 ,6) : 1.45 (9H, s), 2.36 (3H, s), 3.89 (1H, d, 
J = 17.2Hz), 4.82 (1H, d, J=17.2Hz), 5.38 (1H, d, J=8.9Hz) ( 6.40 (1H, 
d, J = 8.9Hz), 6.9-7.8 (7H, m) 

Mass (APCI) : 442 (M*+l) 



10 



Preparation 1 ft- 1 n 

(3RS)-l-[(3-Azabicyclof3.2.2]non-3-yl)carbonylmethylJ-3- 

tert-but 0 xycarbon y la m ino-5-(2-fl U oro P henyl)-9-meth y l-2,3-dihydro- 
lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

mp : 108. 1-113. 9"C 

1 H - N M R (CDCl 3 ,c5) : 1.45 (9H, s), 1.3-2.2 (10H : m), 
2.45(3H, s), 3.2-3.9 (4H, m), 4.04 (1H, d, J = 15.5Hz), 5.05 (1H, d, 
J=15.5Hz), 5.42 (1H, d, J = 8.9Hz), 6.40 (1H, d, J = 10Hz), 6.9-7.3 (4H, 
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m), 7.3-7.5 (2H, m) 5 7.7-7.9 (1H, m) 
Mass (APCI) : 549 (rVT+1) 

Preparation 1 1 

5 

(3RS)-3-Amino-l-[(3-azabicyclo{3.2.2]non-3- 
yl)carbonylmethyl]-5-(2-nuorophenyl)-9-melhy 1-2,3 -dihydro-lH- 1,4- 
bcnzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 30-2. 

10 

mp : 102. 3-113. 4°C 

'H-NMR (DMSO-d 6 ,d) : 1.3-2.2 (10H, m), 2.41 (3H, s), 3.0- 
3.4 (2H, m), 3.6-3.9 (2H, m), 4.06 (1H, d, J=16.2Hz), 4.36 (1H, s), 
5.06 (1H ? d, J = 16.2Hz), 6.9-7.0 (1H, m), 7.1-7.4 (3H, m), 7.4-7.6 
15 (2H, m), 7.6-7.8 (1H, m) 

Mass (APCI) : 449 (M + +l) 

Preparation 17-1 

20 To a solution of o-toluidinc (27.98g) and 

cyclohcxanecarbonitrile (14.25g) in toluene (200ml) was added 
dropwise 1 N-borontrichloride toluene solution (131ml) under stirring 
and cooling in an ice-bath below 5°C. After the addition was 
completed, the mixture was stirred at ambient temperature for 0.5 

25 hour. The mixture was cooled again and aluminum chloride 
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(17.40g) was added portionwise. The mixture was gradually 
warmed to ambient temperature and then refluxed under stirring for 
7.5 hours. The reaction mixture was cooled in an ice-bath and 2N- 
hydrochloric acid (180ml) was added dropwise under stirring. The 
5 resultant mixture was refluxed again for 2.5 hours. The reaction 
mixture was cooled under stirring and the resultant precipitate was 
filtered off. The filtrate and washings with ethyl acetate were 
combined and extracted with ethyl acetate. The organic extract was 
washed with IN-hydrochloric acid twice and brine successively and 
10 dried over magnesium sulfate. Removal of the solvent in vacuo gave 
an oil, which was subjected to column chromatography on silica gel 
eluting with a mixture of n-hexane and methylene chloride (2:1). 
The fractions containing the desired product were combined and 
evaporated in vacuo to give 2-cyclohexylcarbonyl-6-methylaniline 
15 (27.9g, 98.4% yield) as a light yellow oil. 

IR (Film, cm' 1 ) : 3470, 3320, 1638, 1608, 1580, 1550, 1424, 
1380, 1310, 1240, 1218, 1150, 1004, 980, 891, 740 

'H-NMR (CDCl 3 ,d>) : 1.2-1.95 (8H, m), 2.16 (3H, s), 3.23- 
20 3.36 (1H, m). 6.4 (1H, br), 6.60 (1H, t, J = 7.3Hz), 7.18 (1H, d, 
J = 7.3Hz), 7.68 (1H, d, 1 = 7. 3Hz) 

APCI-MS (m/z) : 218 (1VT+ 1) 



Prepnrntinp ]7--> 



25 
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To a solution of N-benzyloxycarbonyl-2-(benzotriazol- 1 - 
yl)glycine (3.59g) in dry tetrahydrofuran (THF, 30ml) was added 
oxalyl chloride (1.05ml) at 0-5 °C under stirring and nitrogen stream. 
After one drop of dimethylformamide was added, the mixture was 
5 stirred for 2 hours under the same conditions. To the reaction 
mixture was added dropwise a mixture of 2-cyclohexycarbonyl-6- 
methylaniline (2.17g) and N-mcthylmorpholine (2.23g) in dry THF for 
20 minutes under the same conditions. The mixture was allowed to 
warm to ambient temperature and stirred for 1 hour. THF was 

10 removed in vacuo lo afford a residue, which was dissolved in ethyl 
acetate and washed with diluted aqueous sodium bicarbonate, water 
and brine successively. After drying over magnesium sulfate, the 
solvent was removed in vacuo to give an amorphous mass (5.77g), 
which was dissolved in methanol (4ml), To the solution was added 

15 9M methanolic ammonia (22ml) and the mixture was stirred at ambient 
temperature overnight. The mixture was evaporated in vacuo to 
give a residue, which was dissolved in ethyl acetate and washed with 
lN-sodium hydroxide aqueous solution and water. The organic 
layer was dried over magnesium sulfate and evaporated in vacuo to 

20 give a residue, which was dissolved in acetic acid (60ml). 

Ammonium acetate (4.0g) was added to the solution and the mixture 
was stirred for 1.5 hour at ambient temperature. Acetic acid was 
removed in vacuo lo give a residue, which was dissolved in ethyl 
acetate and washed with diluted sodium hydroxide aqueous solution 

25 and water successively. After drying over magnesium sulfate, the 
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solvent was removed in vacuo to give a crystalline mass, which was 
pulverized in a mixture of diisopropyl ether and n-hexane and 
collected by filtration to give (3RS)-3-benzyloxycarbonylamino-5- 

cyclohexyl-9. m ethyl-2,3-dih y dro-lH-l ; 4-benzodia Z epin-2-one(2.36g, 
58.3% yield) as a crystalline powder. 

mp: 171-173°C 

IR (Nujol, cm" 1 ) : 3490 (sh), 3300, 3200, 1710, 1685, 1620, 
1520, 1370, 1056, 987, 793, 749, 696 

'H-NMR (DMSO-d 6 , 6) : 0.8-2.0 (8H, m), 2.33 (3H, s), 2.91 
(1H, br, t), 4.86 (1H, d, J = 8.7Hz), 5.03 (2H, ,), 7.16-7.60 (8H, m), 
8.11 (1H, d, J = 8.7Hz), 9.96 (1H, s) 

APCI-MS (m/z) : 406 (1VT+ 1) 

Pre p arnt,> n ]-T.1 

(3RS)-3-Benzyloxycarbonylamino-5-cyclohexyl-2,3-dihydro- 
1.9-dimethyl-lH-l ( 4-benzodiaze P in-2-one was prepared in a similar 
manner to that of Preparation 59-3. 

'H-NMR(CDC1 3 ,6) : 1.0-2.0 (8H, m), 2.34 (3H, s), 2.75-2.80 
(1H, m), 3.16 (3H, s), 5.01-5.15 (2H, m), 5.18 (1H, d, J = 8.5Hz), 6.54 
(1H, d, J = 8.4Hz) : 7.2-7.4 (8H, m) 

Mass (APCI) : 420 (M*+l) 
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Preparation 17-4 

pRSjO-Amino^-cyclohexyl^^-dihydro-l; 9- dimethyl- 1 H- 
l,4-benzodiazepin-2-one was prepared in a similar manner to that of 
5 Preparation 59-6. 

'H-NMR (CDCl 3 ,tf) : 0.8-2.0 (10H, m) ? 2.34 (3H, s), 2.7-2.9 
(1H, m), 3.16 (3H, s), 4.34 (1H ? br, s), 7.1-7.5 (3H, m) 
Mass (APCI) : 286 (M + +l) 

10 

Prepnrntinn 1 8-1 

(3RS)-l-(2-methylphenacyl)-3-tert-butoxycarbonylamino-5- 
(2-fluorophcnyl)-9-methyl-2,3-dihydro- 1 H- 1 ,4-benzodiazepin-2-one 
15 was prepared in a similar manner to that of Preparation 59-3. 

l H-NMR (CDC1 3 ,£ ) : 1.47 (9H, s), 2.35 (3H ? s) f 2.44 (3H ? s), 
4.36 (1H, d, J=17.2Hz), 5.49 (1H, d, J = 17.2Hz), 5.51 (1H, d, 
J = 7.3Hz), 6.42 (1H, d, J = 8.9Hz), 7.0-7.5 (9H, m), 7.5-7.7 (1H, m), 
20 7.8-8.0 (1H, m) 

Mass (APCI) : 516 (M + +1) 

Preparation 18-2 

25 (3RS)-3-Amino-l-(2-methylphenacyl)-5-(2-fluorophcnyl)-9- 
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mcthy]-2,3-dihydro-lH-l,4-bcnzodiazepin-2-one was prepared ir 
similar manner to that of Preparation 30-2. 

mp : 198. 1-202. 6°C 

IR (Nujol, cm* 1 ) : 1695, 1665 

'H-NMR (DMSO-d s ,<5) : 2.26 (3H, s), 2.44 (3H, s), 4.44 < 
s), 4.60 (1H ( d, J = 17.4Hz), 5.40 (1H, d, J=17.4Hz), 7.0 (1H, m) 
7.2-8.0 (HH, m) 

Mass (APCI) : 416 (M*+l) 

P reparalion 1 Q-i 

2-Amino-3-ethyl-2'-nuorobcnzophcnone was prepared in 2 
similar manner to that of Preparation 50-1. 

IR (Neat, cm" 1 ) : 1620 

'H-NMR (CDC\,,6) : 1.30 (3H, t, J = 7.5Hz), 2.55 (2H, q, 
J = 7.5Hz), 6.5-6.7 (3H, m), 7.0-7.7 (5H, m) 
Mass (APCI) : 244 (M*+l) 

Preparation 1°-? 

2-Bromoacetylamino-3-cthyl-2'-fluorobenzophenone was 
prepared in a similar manner to that of Preparation 29-2. 
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mp : 90.2-91.6°C 

l H-NMR (CDC1 3 ,<5) : 1.26 (3H, t, J = 7.5Hz), 2.69 (2H, q, 
J = 7.5Hz), 3.87 (2H, s), 7.0-7.4 (4H, m), 7.4-7.7 (3H, m), 9.02 (1H, 
br, s) 

Mass (APCI) : 366 (M + + 2), 364 (M + ) 
Preparation 19-3 

A mixture of 2-bromoacet y lamino-3-cthyl-2 *- 
fluorobenzophenone (12. Og), hydroxylamine hydrochloride (17.65g), 
sodium hydroxide (8.58g) in ethanol was stirred at 30-40°C for 4.5 
hours. Concentrated aqueous hydrochloric acid (14.8ml) was added 
to the reaction mixture, which was stirred at room temperature 
overnight. The mixture was evaporated in vacuo to afford 
precipitates. Water was added to the resultant mixture. The 
precipitate was collected by filtration and washed with water to 
afford 5-(2-fluorophenyI)-9-ethyl-2,3-dihydro-l H-l ,4- 
benzodiazepin-2-one-4-oxide (9.25g, 94.2%). 

mp : 170. 9-176. 2°C 
'H-NMR (CDCl 3 ,tf) : 1.30 (3H, t, J=7.4Hz), 2.82 (2H, q, 
J = 7.4Hz), 4.69 (2H, s), 6.8-7.0 (1H, m), 7.0-7.6 (6H, m), 9.05 (1H, 
br, s) 

Mass (APCI) : 299 (M~+l) 
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Preparation 1 °H 

A mixture of 9-ethyl-5-(2-flu 0 r 0 pheny])-2,3-dihydro-lH-l,4- 
benzodiazepin-2-onc-4-oxidc (9.0g) and acetic anhydride (32ml) in 
5 chloroform (32ml) was stirred a, room temperature overnight. The 
reaction mixture was evaporated to remove chloroform. 
Diisopropyl ether was added to the residue to afford powder, which 
was collected by filtration and washed with diisopropy! ether to give 

(3RS)-3-acetoxy-5-(2-fIuoro P henyl)-9-ethyl-2,3-dihydro-lH-l,4- 
10 benzodiazepin-2-one (6.30g, 61.3%). 

mp : 225. 8-228. 1°C 

IR (Nujol, cm" 1 ) : 1730, 1680 

'H-NMR (DMSO-d.,*) : 1.18 (3H, t, J = 7.4Hz), 2.20 (3H. s), 
15 2-6-2.8 (IH, m). 2.8-3.1 (IH.m), 5.67 (IH.s), 7.0-7.8 (7H, m) 
Mass (APCI) : 341 (1VT+1) 

Prcpnr 9f jr, n ]Q 5 



20 



ro- 



25 



(3RS)-9-Ethyl-3-phthaIirnidoo.(2.nuorophcnyl).2,3.dihyd 
lH-l,4-benzodiuzepin-2-one was prepared in a similar manner to that 
of Preparation 20-5. 

IR (Nujol, cm" 1 ) : 1710, 1670 

'H-NMR (DMSO-d.,<5) : 1.0-1.3 (3H, m), 2.6-2.9 (IH, m), 
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2.9-3.2 (1H, m), 5.67 (1H, s), 7.0-7.1 (1H, m), 7.1-7.5 (3H, m), 
7.5-7.8 (3H, m), 7.8-8.1 (4H, m) 
Mass (APCI) : 428 (IvT+1) 



5 Preparation Libfi 



A mixture of (3RS)-3-phthalimido-9-ethyl-5-(2- 
fluorophenyl)-2 ; 3-dihydro-lH-l,4-bcnzodiazepin-2-one (6.0g) and 
hydrazine hydrate (1.05g) in a mixture of methanol and 

10 tetrahydrofuran (1:1, 60ml) was refluxed with stirring tor 3 hours. 
The reaction mixture was allowed to coo] to room temperature, and 
the resultant precipitates were filtered off. The filtrate and the 
washings were combined and evaporated in vacuo to give a residue, 
which was dissolved in ethyl acetate and washed with a saturated 

15 aqueous solution of sodium bicarbonate, water and brine successively. 
The solvent was dried over sodium sulfate and evaporated in vacuo to 
afford a pale yellow powder, which was washed with diisopropyl ether 
and collected by filtration to give (3RS)-3-amino-9-ethyl-5-(2- 
fluorophenyl)-2,3-dihydro-lH-l,4-benzodiazcpin-2-one (3.37g, 

20 81.0%). 



mp : 178. 2-180. 6°C 

IR (NujoL cm" 1 ) : 1620 

'H-NMR (DMSO-d 6 ,tf ) : 1.18 (3H, t, J = 7.5Hz), 2.6-3.1 (2H, 
25 m) ? 4.22 (1H, s), 7.0-7.7 (7H, m) 
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Mass (APCI) : 298 (IVT+1) 



Preparation 1 Q-7 



(3RS)-3-Tcrt-butoxycarbonylamino-5-(2-fluorophenyl)-9- 
ethyl-2,3-dihydro-lH-1.4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 20-7. 



mp : 88. 1-92. 1°C 

IR (Nujol, cm" 1 ) : 1670, 1720 

'H-NMR(CDCl 3 ,d> ) : 1.2-1.4 (3H, m), 1.48 (9H, s), 2.6-2.9 
(2H, m), 5.31 (1H, d, J=8.6Hz), 6.40 (1H, d, J = 8.6Hz), 7.0-7.4 (4H, 
m), 7.4-7.6 (2H, m), 7.6-7.8 (1H, m), 8.16 (1H, br, s) 

Mass (APCI) : 398 (1VT+1) 

Prepnrntjnp JO-g 



(3RS)-l-Ethoxycarbonylmethyl-3-tert-b U toxycarbonylamino- 

5-(2-t]uoro P henyl)-9-ethyl-2,3-dihydro-lH-l,4-benzodiazcpin-2-onc 
was prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1750, 1680 

'H-NMR (CDC\ 3 ,6) : 1.33 (3H, t, J=6.0Hz), 0.99 (3H, t, 
J = 7.1Hz), 1.46 (3H, s), 2.6-2.8 (2H, m), 3.7-4.1 (3H, m), 4.88 (1H, d, 
J = 16.6Hz), 5.39 (1H, d, J = 8.8Hz), 6.42 (1H, d, J = 8.8Hz), 7.0-7.2 
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(2H, m). 7.2-7.4 (2H, m), 7.4-7.6 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 484 (M*+l) 

Preparation 1 9-9 

(3RS)-1 -Carboxymcthyl-3-tert-butoxycarbonylamino-5-(2- 
f]uorophenyl)-9-ethyl-2,3-dihydro-lH-l,4-benzodiazepin-2-onc was 
prepared in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR (CDC1 3 ,<5) : 1.25 (3H, t, J = 7.1Hz), 1.45 (9H, s), 
2.6-2.8 (2H, m), 3.85 (1H, d, J=17.2Hz), 4.87 (1H, d, J = 17.2Hz), 
5.37 (1H, d, J=8.8Hz), 6.40 (1H, d, J = 8.8Hz), 7.0-7.9 (7H. m) 

Mass (APCI) : 456 (M*+l) 

Preparation 19-10 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 
tert-butoxycarbonylamino-5-(2-fluorophenyl)-9-ethyl-2,3-dihydro- 
1 H-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1650 

'H-NMR(CDC1 3 ,6) : 1.34 (3H, t, J = 7.5Hz), 1.45 (9H, s), 
1.4-2.2 (10H, m), 2.7-2.9 (2H, m), 3.2-3.8 (4H, m), 3.96 (1H, d, 
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J=15.5Hz), 5.01 (1H, d, J=15.5Hz), 5.41 (1H, br, s), 7.0-7.1 (2H, m), 
7.1-7.3 (2H, m), 7.3-7.5 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 563 (M*+l) 

Preparation 1 M-1 ] 

(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2]non-3- 

yl)carhonylmethyl]-5-(2-nuorophenyl)-9-ethyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 30-2. 

rap : 160. 4-164. 8°C 

'H-NMR (DMSO-d 6 ,r5) : 1.26 (3H, t, J = 7.4Hz), 1.3-2.2 (10H, 
m), 2.75 (2H, q, J = 7.4Hz), 3.0-3.4 (2H, m), 3.4-3.9 (2H, m), 3.97 
(1H, d, J=16.lHz), 4.36 (1H, br, s), 5.13 (1H, d, J=16.1Hz), 6.8-7.0 
(1H, m), 7.2-7.4 (3H, m), 7.4-7.6 (2H, m), 7.6-7.8 (1H, m) 
Mass (APCI) : 1 60. 4- 1 64.8°C 

Preparation 

2-A m ino-3-isopropyl-2 , -nuorobcnzophenone was prepared in 
a similar manner to that of Preparation 50-1. 

IR (Neat, cm" 1 ) : 1620 

'H-NMR (CDCI 3 ,d) : 1.26 (3H, d, J = 6.8Hz), 1.30 (3H, d, 
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J = 6.8Hz), 2.7-3.1 (1H, m), 3.64 (1H, br), 6.5-7.6 (7H, m) 
Mass (APCI) : 258 (M* + l) 

Preparation ?0-? 

2-Bromoaceiylamino-3-isopropyl-2-fluorobenzophe none was 
prepared in a similar manner to that of Preparation 29-2. 

mp : 125. 8-126. 3°C 
IR (Nujol, cm" 1 ) : 1660 

'H-NMR (CDC1 3 ,6) : 1.27 (6H, d, J = 6.8Hz), 3.0-3.3 (1H, m), 
3.86 (2H, s), 7.0-7.4 (4H, m), 7.4-7.8 (3H, m), 8.86 (1H, s) 
Mass (APCI) : 380 (M*+2), 378 (M*) 

Preparation 20-3 

5-(2-Fluorophenyl)-9-isopropyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one-4-oxide was prepared in a similar manner to thai 
of Preparation 19-3. 

mp : 205. 5-207. 7°C 

'H-NMR (CDCI3 , 6 ) : 1.32 (6H, d, J = 6.7Hz), 3.2-3.4 (1H, m), 
4.70 (2H, s), 6.8-7.0 (1H, m), 7.0-7.3 (3H, m), 7.3-7.5 (3H. m), 8.91 
(1H, br, s) 

Mass (APCI) : 313 (M'+l) 
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Preparation 70-4 



(3RS)-3-acetoxy-5-(2-fluoropheyl)-9-isopropyl-2,3-dihydro- 
5 lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 19-4. 



mp : 243.2-247. 1°C 

'H-NMR (DMSO-d 6) (5) : 1.12 (3H, d, J=6.7Hz), 1.31 (1H, d. 
J = 8.0Hz), 2.20 (3H, s), 3.3-3.6 (1H, m), 5.65 (1H, s), 7.0-7.1 (1H, m), 
7.1-7.5 (3H, m), 7.5-7.7 (3H, m), 10.40 (1H, br, s) 

Mass (APCI) : 355 (1VT+1) 



0 



Preparation ?0-5 

A mixture of (3RS)-3-acctoxy-5-(2-fluorophenyl)-9- 
isopropyl-2,3-dihydro-lH-l : 4-benzodiazepin-2-one (2.73g), sodium 
iodide (11. 5g) and phthalimide potassium salt (2.14g) in N,N- 
dimethylformamide (18ml) was stirred at 90°C for 1.3 hours. The 
hot reaction mixture was poured into an ice with stirring to afford 
precipitates, which were collected by filtration, washed with water 
and air dried at room temperature to afford (3RS)-3-phthalimido-5- 

(2-fluorophenyl)-9-isopropyl-2,3-dihydro-lH-l,4-benzodiazepin-2- 
one (3.08g, 90.6%) as a crystalline powder. 
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mp : 247. 6-252. 2°C 

IR (Nujol, cm" 1 ) : 1680 

l H-NMR (DMSO-d AJ 5) : 1.12 (3H, d, J = 6.7Hz), 1.33 (3H, d, 
J = 6.6Hz), 3.3-3.7 (1H, m), 5.65 (1H, s), 7.0-7.2 (1H, m), 7.2-7.5 (3H, 
5 m), 7.5-7.8 (3H, m) ? 7.8-8.1 (4H, m) 
Mass (APCI) : 442 (\T+1) 

Preparation 70-6 

10 (3RS)-3-Amino-5-(2-fluorophenyI)-9-isopropyl-2,3-dihydro- 
lH-l,4-bcnzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 19-6. 

mp : 192. 3-198. 6°C 

15 IR (Nujol, cm" 1 ) : 1690 

l H-NMR (DMSO-d h ,d) : 1.11 (3H, d. J = 6.7Hz), 1.29 (1H, d, 

J = 6.7Hz), 3.3-3.6 (1H, m), 4.20 (1H, s), 6.9-7.7 (7H, m) 

Mass (APCi) : 312 (NT+1) 

20 Preparation 70-7 

A mixture of (3RS)-3-amino-5-(2-fluorophenyl)-9-isopropyl- 
2,3-dihydro-lH-l ? 4-benzodiazepin-2-one (1.5g), a catalytic amount 
of hydroxylamine hydrochloride, t riethylamine (731mg) and di-tert- 
25 butyl dicarbonate (1.57g) in methylene chloride (30ml) was stirred at 
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room temperature for 1.5 hours. Chloroform and water were added 
to the reaction mixture. The separated organic layer was washed 
with water twice and dried over magnesium sulfate. The solvent 
was evaporated in vacuo to afford a crude paste, which was dissolved 
in diisopropyl ether, and allowed to stand a. room temperature to 
afford a pale yellow powder. The powder was collected by filtration 
and washed with diisopropyl ether to afford (3RS)-3-tert- 

butoxycarbonylamino-5-(2-fluorophenyl)-9-isopropy]-2,3-dihydro- 
lH-l,4-benzodiazepin-2-one (1.55g, 78.1%). 

mp : 196. 0-199. 2°C 

IR (Nujol, cm' 1 ) : 1715, 1665 

l H-NMR (CDCI,, tf) : 1.32 (3H, ., J=6.6Hz), 1.48 (9H, s), 
3-1-3.3 (1H, m), 5.32 (1H, d, J = 8.6Hz), 6.41 (1H, d, J = 8.6Hz), 7.0- 
7.4 (4H, m), 7.4-7.6 (2H, m), 7.6-7.8 (1H, m), 8.15 (1H, br, s) 

Mass (APCI) : 412 (M*+l) 

Preparation TQ.fl 

(3RS)-l-Ethoxycarbonylmethyl-3-tcrt-butoxycarbonylamino- 

5-(2-fluoro P henyl)-9-isopropyl-2,3-dihydro-lH-l,4-benzodiaze P in- 
2-one was prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1750, 1720, 1670 

'H-NMR (CDCl 3 ,d-) : 0.99 ( 1H, t, J = 7.1Hz), 1.20 ( 3H, d. 
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J = 6.7Hz) : 1.4-1.6 (3H, m) s 1.46 (9H, s), 3.7-4.2 (3H, m), 3.0-3.2 (1H, 
m), 4.94 (1H, d, J = 16.5Hz), 5.39 (1H 5 d, J = 8.7Hz), 6.41 (1H, d, 
J=8.7Hz), 7.0-7.2 (2H, m), 7.2-7.4 (2H, m), 7.4-7.6 (2H, m), 7.7-7.9 
(1H, m) 

5 Mass (APCI) : 498 (1VT+1) 



Preparation 20-9 



(3RS)- 1 -Carboxymethyl-3-tert-buioxycarbonyiamino-5-(2- 
10 fluorophenyl)-9- isopropy 1-2,3 -dihydro-lH-1 ,4-benzodiazepin-2-one 
was prepared in a similar manner to thai of Example 48-2. 



IR (Nujol, cm" 1 ) : 1720, 1690 

'H-NMR (CDC1 3 ,(5) : 1.14 (3H, d, J = 7.6Hz), 1.39 (3H, d, 
15 J = 6.8Hz) ? 1.45 (9H, s), 2.9-3.1 (1H ? m), 3.81 (1H, d, J=17.1Hz), 4.95 
(1H, d, J=17.1Hz), 5.37 (1H, d, J = 8.8I!z) 5 6.39 (1H. d, J = 8.8Hz), 
7.0-7.6 (6H, m). 7.6-7.8 (1H, m) 
Mass (APCI) : 470 (M*+l) 

20 Preparation 20-1 P 



(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 
lert-butoxycarbonylamino-5-(2-fluorophenyl)-9-isopropyl-2,3- 
dihydro-1 H-l,4-bcnzodiazepin-2-one was prepared in a similar 
25 manner to that of Preparation 59-5. 
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IR (Nujol, cm' 1 ) : 1720, 1650 

'H-NMR <CDCI a .<J) : 1.21 (3H, d, J=6.6Hz), 1.41 (3H, d, 
J = 6.6Hz), 1.45 (9H, s). 1.4-2.2 (10H, m), 3.1-3.42 (2H, m ), 3.42-3.6 
5 (1H, m), 3.7-3.9 (IH, m), 3.92 (IH, d, J = 15.4Hz), 5.16 (IH, d, 
J=15.4Hz), 5.41 (IH, d, J = 8.9Hz). 6.39 (IH, d, j = 8.9Hz), 7.0-7.2 
(2H, m), 7.2-7.35 (2H, m), 7.35-7.6 (2H, m), 7.7-7.9 (IH, m) 
Mass (APCI) : 577 (M*+l) 

W Preparation 2£LU 

(3RS)-3- Amino- l-[(3-azabicyclo[3. 2.2 Jnon-3- 

yl)carbonylmethyl]-2,3-dihydro-5-(2-fluorophenyl)-9-i SO propyl-lH- 
l,4-bcnzodiazepin-2-one was prepared in a similar manner to that of 
>5 Preparation 30-2. 

mp : 21 1.6-214. 2°C 

IR (Nujol, cm" 1 ) : 1080, 1640 

'H-NMR (DMSO-d.,tf) : 1.10 (3H, d, J = 6.6Hz), 1.38 (IH, d, 
J J = 6.6Hz), 1.4-2.2 (10H, m), 3.0-3.4 (2H, m), 3.6-3.8 (2H, m), 3.84 
(IH, d, J = 16.3Hz), 4.36 (IH, br, s), 5.22 (IH, d, J=16.3Hz), 6.8-7.0 
(IH, m), 7.2-7.4 (3H, m), 7.4-7.8 (3H, m) 
Mass (APCI) : 477 (M + +l) 

Preparation ">1-1 
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(3RS)-l-(2-Acetoxyethy!)-3-bcnzyloxycarbonylamino-5- 
cyclohexyl-2,3-dihydro-9-methyl- lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

5 

IR (Nujol, cm" 1 ) : 1720, 1675, 1610 

l H-NMR(CDCl 3 ,f5) : 1.2-2.2 (10H, m), 2.32 (3H, s), 2.84 
(1H, m), 3.39 (1H, d, t, J = 6.0Hz and J = 14.2Hz), 3.9-4.0 (2H, m), 
4.60 (1H, d, t 5 J = 5.4Hz and J = 14.2Hz), 5.0-5.2 (3H, m), 6.53 (1H, d, 
10 J = 8.5Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 492 (M*+l) 

Preparation 21-2 

15 (3RS)-3-Amino-l - (2- acetoxyethy l)-5-cyclohexy 1-2,3 -di hydro - 

9-methyl-l H- 1 ? 4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

l H-NMR (CDC1 3 ,6) : 1.2-2.2 (10H, m), 2.33 (3H, s), 2.7-2.9 
20 (1H, m), 3.3-3.5 (1H, m), 3.8-4.1 (2H, m), 4.29 (1H, br, s), 4.61 (1H, 
dt, J = 5.3Hz and J=14.1Hz), 7.2-7.5 (3H, m) 
Mass (APCI) : 358 (M*+l) 

Preparation 22 

25 
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A mixture of (3RS)-3 -a mino- 1 - [(3-azabicyclo [3.2.2] non-3 - 
yl)carbonylmethy]]-2,3-dihydro-9-methyl-5-(2-nuorophenyl)-lH-l,4- 
benzodiazepin-2-one (l.Og) and 1 , 1 '-carbonyldiimiduzole (723mg) in 
tetrahydrofuran (20ml) was stirred at room temperature overnight. 
5 Ethyl acetate and water were added to the reaction mixture. The 
separated organic layer was washed with water twice, brine and dried 
over magnesium sulfate. The solvent was evaporated in vacuo to 
afford (3RS)-l-[(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-2,3- 
dihydro-5-(2-fluorophenyl)-9-methyl-3-(imidazol-1- 

10 yl)carbonylamino-lH-l,4-benzodiazepin-2-one (1.27g) as a 
crystalline powder. 

mp : 107.3-1 18. 2°C 

IR (Nujol, cm" 1 ): 1680, 1645 

'H-NMR (DMSO-d 6 ,(5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, J = 16.0Hz), 5.18 (1H, d, 
1=16. 0Hz), 5.48 (1H, d, J = 7.4Hz), 6.9-7.1 (2H, br, m), 7.2-7.4 (2H, 
m), 7.5-7.7 (2H, m), 7.7-7.8 (1H, m), 7.91 (1H, br, s), 8.43 (1H, br, 
s), 9.84 (1H, d, J = 7.4Hz) 

Mass (APCI) : 475 (M*+l) 

Preparnljnn 22sJ 

(3RS)-3-BenzyloxycarbonyJamino-5-cyclohexyI-l- 
cthoxycarbonyl-methyl-9-methyI-2,3-dihydro-lH-l,4-bcnzodiazepin- 
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2-one was prepared in a similar manner to that of Preparation 59-3. 
IR (Nujol. cm* 1 ) : 1750, 1720, 1670 

'H-NMR (CDC1 3 ,<?) : 1.1-2.2 (10H, m), 1.21 (3H, t, J = 7.1Hz), 
2.33 (3H ? s), 2.7-2.9 (1H, m), 3.82 (1H, d, J = 16.7Hz), 4.12 (2H, q, 
J = 7.1Hz), 4.68 (1H, d, J = 16.7Hz), 5.0-5.2 (2H, br, m), 5.22 (1H, d, 
J = 8.6Hz), 6.47 (1H, d, J = 8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI) : 492 (IVT+1) 

Preparat ion 23-2 

(3RS)-3-Benzyloxycarbonyiamino-5-cyclohcxyl-2,3-dihydro- 
l-carboxymethyl-9-methyl-lH-l,4-benzodiazepin-2-one was prepared 
in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1680 

l H-NMR (CDClo.tf) : 1.1-2.2 (10H, m), 2.33 (3H, s), 2.81 
(1H, m), 3.84 (1H, d, J=17.1Hz), 4.72 (1H, d, J=17.1Hz), 4.9-5.2 (2H, 
br, m), 5.21 (1H, d, J = 8.6Hz), 6.52 (1H, d, J = 8.7Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 464 (M + +l) 

Preparation 91-? 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 
bcnzyloxycarbonylamino-5-cyclohcxyl-2 J 3-dihydro-9-mcthyl-l H-l ,4- 



103 



WO 98/15535 



PCT/JP97/03483 



benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1660 

'H-NMR (CDC1 3 ,<5) : 1.1-2.2 (20H, m), 2.35 (3H, s), 2.7-3. 
(1H, m), 3.3-3.9 (4H, m), 3.88 (1H, d, J=15.5Hz), 4.96 (1H, d, 
J=15.5Hz), 4.9-5.2 (2H, m), 5.23 (1H, d, J = 8.6Hz) > 6.50 (1H, d, 
J=8.7Hz), 7.2-7.6 (8H, m) 

Mass (APCI) : 571 (IVT+1) 

Preparation 73.4 

(3 RS)-3- Amino- 1 -[(3-azabicyclo [3.2.2 ] non-3- 

yl)carbonylmethy]]-5-cyclohexyl-9-methyI-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner u> that of 
Preparation 49-2. 

IR (Nujol, cm" 1 ) : 1660 

'H-NMR (CDCl 3 ,fS) : 1.1-2.2 (10H, m), 2.41 (3H, s), 2.7-3.0 
(1H, br, s), 3.3-3.8 (4H, m), 3.91 (1H, d, J = 15.8Hz), 5.09 (1H, d, 
J=5.2Hz), 5.14 (1H, d, J = 15.8Hz), 7.2-7.5 (3H, m) 

Mass (APCI) : 437 (M*+l) 

Preparati on 24-1 
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(3RS)-3- Benzylox year bony lamino-5-cyc lohexy 1-9-methyl-l - 
(2-mcthylphcnacyl)-2,3-dihydro-lH-l > 4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1720, 1660 

1 H-NMR(CDCI 3 , 6) : 1.1-2.2 (10H ; m), 2.35 (3H, s), 2.38 (3H, 
s), 2.8-3.0 (1H ; m), 4.22 (1H, d, J=17.0Hz), 5.0-5.2 (2H, br, m), 5.28 
(1H, d, J = 8.7Hz), 5.40 (1H, d, J = 17.0Hz), 6.51 (1H, d, J = 8.6Hz), 
7.2-7.6 (11H, m), 7.6-7.7 (1H, m) 
Mass (APCI) : 538 (M + +l) 

Preparation 74-7 

(3RS)-3-Amino-5-cyelohexy]-2,3-dihydro-9-methy]-l-(2- 
methylphenacyl)- 1 H- 1 ,4-benzodiazcpin-2-one was prepared in a 
similar manner to that of Preparation 49-2. 

IR (Nujol, cm" 1 ) : 1680 

'H-NMR (CDCl 3t tf) : 1.2-2.3 (10H, m), 2.38 (3 H T s). 2.39 
(3H, s), 2.85 (1H, m), 4.22 (1H, d 7 J=17.1Hz), 4.66 (1H, br, s), 5.45 
(1H, d, J=17.1Hz), 7.2-7.5 (6H, m), 7.5-7.7 (1H, m) 

Mass (APCI) : 404 (M + +l) 

Preparation 
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To a solution of 2-chloroacetyl-6-methylaniline (1.84g) in 
methanol (50ml) was added a 15% aqueous solution of sodium 
methanthiolate (14.01g, 3eq.mol) under stirring and cooling in an 
ice-bath. The mixture was stirred at ambient temperature for 2.5 
hours. From the reaction mixture methanol was removed in vacuo 
and dissolved in ethyl acetate. The solution was washed with water 
and brine successively and dried over magnesium sulfate. Removal 
of the solvent in vacuo gave an oil (2.26g), which was subjected to 
column chromatography on silica gel eiuting with a mixture of n- 
hcxane and chloroform (10:1). The fractions containing the desired 
product were combined and evaporated to give 2-methylthioacetyl- 
6-methylaniline (1.75g, 89.7%) as an oil. 

IR (Film, cm" 1 ) : 3470, 3340, 1635, 1610, 1583, 1555, 1459, 
1430, 1380, 1310, 1281, 1250, 1218, 1127, 1030, 980, 740 

'H-NMR (CDCI 3 ,<S) : 2.18 (6H, s), 3.80 (2H, s), 6.35 (1H, 
br), 6.59 (1H, t, J = 7.2Hz) f 7.21 (1H, d, J = 7.2Hz), 7.62 (1H, d, 
J = 7.2Hz) 

APCI-MS (m/z) : 196 (M + + 1) 

Preparati on 

(3RS)-3-Benzyloxycarbonylamino-5-methylthiomethyl-9- 
methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 45-2. 
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mp : 152. 6-153. 8°C 

1R (Nujol, cm" 1 ) : 3250 (sh), 3200, 1720, 1695, 1680 (sh), 
1460, 1375, 1059, 762, 700 
5 'H-NMR (CDC! 3 , 6 ) : 2.01 (3H, s), 2.37 (3H, s), 3.72 (2H, dd, 

J = 13.7Hz, J=44.6Hz), 5.11 (2H, dd, J = 12.3Hz, J = 14.3Hz), 5.20 (1H, 
d, J = 8.2Hz), 6.54 (1H, d, J = 8.2Hz), 7.16-7.59 (8H, m), 7.98 (1H, s) 
APCI-MS (m/z) : 384 (IVT+ 1) 

10 Prepnrnlinn Zlz2 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
ethoxycarbonyl-methyl-9-methyl-5-methylthiomethyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
15 Preparation 59-3. 

'H-NMR(CDC1 3 , 6) : 1.1-1.3 (3H, m), 2.18 (3H, s), 2.35 (3H, 
s), 3.6-4.0 (2H, m), 4.08 (2H, q, J = 7.1Hz), 4.71 (1H, d, J=16.9Hz), 
5.0-5.2 (2H, br, m), 5.30 (1H, d, J = 8.6Hz), 6.55 (1H, d, J = 8.5Hz), 
20 7.2-7.5 (7H, m) : 7.74 (1H, d, J = 7.5Hz) 
Mass (APCI) : 470 (M* + l) 

Prepar.Tiion ^>5-4 
25 (3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
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carboxymethyl-9-methyI-5-methylthiomethyI-lH-l,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-4. 

'H-NMR (CDCI 3 ,d) : 2.0-2.2 (3H, m), 2.2-2.4 (3H, m), 3.6- 
5 4.0 (2H, m), 4.6-5.0 (1H, br), 5.6-5.2 (3H, m), 5.28 (1H, d, J = 8.4Hz), 
7.2-7.6 (7H, m), 7.75 (1H, d, J=6.7Hz) 
Mass (APCI) : 442 (M*+l) 

Preparation 25zS. 

D 

(3RS)-l-f(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethylJ-3- 

benzyloxycarbonylamino-2 ) 3-dihydro-9-methyl-5-methylihiomethyI- 
lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

IR (Nujol, em" 1 ) : 1725, 1675, 1640 

'H-NMR (CDCU.tf) : 1.5-1.9 (8H, br), 1.9-2.1 (2H, br), 2.30 
(3H, s), 2.36 (3H, s), 3.2-3.4 (2H, m), 3.5-3.7 (1H, m), 3.7-3.9 (4H, 
m), 5.02 (1H, d, J = 14.7Hz), 5.09 (2H, m), 5.32 (1H, d, J = 8.5Hz), 
6.54 (1H, d, J = 8.5Hz), 7.2-7.5 (7H, m), 7.76 (1H, d, J = 6.5Hz) 

Mass (APCI) : 549 (M*+l) 

Preparation 76.] 

(3RS)-l-[(3-Azabicyc!of3.2.2]non-3-yl)carbonylmethyl]-3- 
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[[(S)-N-(tert-butoxycarbonyl)phenylalanyl]amino]-5-(2- 
fluolophenyl)-9-methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-onewas 
prepared in a similar manner to that of Preparation 59-5. 

l H-NMR (CDC1 3 ,<5) : 1.38 (18H, s), 1.4-2.2 (20H, m), 2.44 
(6H, s), 3.1-3.6 (8H, m), 3.6-4.1 (4H, m), 4.56 (2H, m), 4.9-5.2 (4H, 
m), 5.62 (1H, d 5 J = 8.2Hz), 5.64 (1H, d, J = 8.1Hz), 7.0-7.5 (16H, m), 
7.5-7.9 (4H, m) 

Mass(FAB): 696(!vT + 1) 

Preparation 26-2 

A mixture of (3RS)-l-[(3-azabicyclo[3.2.2]non-3-yl)- 
carbonylmethyI]-3-[[(S)-N-(tert- 

butoxyearbonyl)phenylalany 1] amino ]-5- (2- fluolophenyl)-9-melhyl- 
2,3-dihydro- 1 H- 1 ,4-benzodiazcpin-2-one (900mg) and 4N- 
hydrochloric acid in ethyl acetate (6ml) was stirred at ambient 
temperature for 1.5 hours. Ethyl acetate and saturated aqueous 
sodium bicarbonate were added to the reaction mixture at 0°C. The 
separated organic layer was washed with brine and dried over sodium 
sulfate. The solvent was evaporated in vacuo to afford a crude 
white amorphous powder (672mg) composing two diastereoisomers, 
which were separated by high-pressure liquid chromatography. 

Each fraction containing the respective diastereoisomers was 
evaporated in vacuo and dissolved in ethyl acetate. Each solution 
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was washed with aqueous sodium hydrogen carbonate respectively. 
The respective separated organic layer was dried over sodium sulfate 
and evaporated in vacuo to afford each diastercoisomcr of (3R)- an d 
(3S)-l-[(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3-f(S)- 

6 PhenyIalanylaminoJ-5-(2-fluoro P henyl)-9-methy]-2,3-dihydro-lH- 
M-benzodiazepin-2-one respectively. (S)-isomer : 257mg, 33.4% 
yield, and (R)-isomer : 251mg, 32.7% yield. 



10 



(S)-isomer 

Mass (APCI) : 596 (1VT+1) 

'H-NMR (CDC1 3 ,<5) : 1.3-2.2 (10H, m), 2.45 (3H. s), 2.78 
(1H, dd, J = 9.1Hz and 13.7Hz), 3.2-3.6 (4H, m), 3.6-3.9 (2H, m), 4.01 
(1H, d, J-lS.SHz). 5.10 (1H. d, J=15.5Hz), 5.68 (1H, d, J = 8.6Hz), 
7.0-7.6 (11H. m), 7.7-7.9 (1H, m), 8.92 (1H, d, J = 8.6Hz) 



15 



(R)-isomer 

'H-NMR (CDCl 3 ,d) : 1.4-2.2 (10H, m). 2.46 (3H. s), 2.66 
(1H, dd, J=l().4Hz and 13.7Hz), 3.3-3.6 (4H, m), 3.6-3.9 (2H, m), 
4.03 (1H, d, J=15.5Hz), 5.11 (1H, d, J=15.5Hz), 5.67 (1H, d, 
20 J=8.5Hz), 7.0-7.6 (11H. m), 7.7-7.9 (1H, m), 8.91 (1H, d, J = 8 .4Hz) 
Mass (APCI) : 596 (M"+l) 

Prepnr.nl jn n 1fi>-1 



25 



A mixture of (3S)-l-[(3-azabicyclo[3.2.2]non-3-yl)- 



110 



WO 98/15535 



PCT/JP97/03483 



carbonyimelhyl]-3-f(S)-phenylaJany]aminoJ-5-(2-fluolophcnyl)-9- 
methyl-2,3-dihydro-lH-l ; 4-benzodiazepin-2-one (235mg) and 
triethylamine (42mg) in tetrahydrofuran (2.0ml) was stirred at room 
temperature. Phenylisothioisocyanate (109mg) was added dropwise 
5 to the reaction mixture, stirred for 30 minutes. The mixture was 
evaporated in vacuo to dryness. A mixture of the residue and 
trifluoroacetic acid (1.0ml) was stirred at 50°C for 45 minutes. 
The mixture was evaporated in vacuo to afford an oily residue. The 
oily residue was separated by column chromatography on silica gel to 
10 afford cither of (3R) or (3S)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl]-5-(2-fIuorophenyl)-9-methyl-2,3-dihydro-l H-1,4- 
benzodiazepin-2-one t rifluoroacetatc (165mg, 74.4% yield). 



'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
15 3.1 (lH t m), 3:i-3.4 (1H, m) ? 3.6-4.0 (2H, m), 4.18 (2H, d, 

J=16.2Hz), 5.17 (1H, d, J = 16.2Hz), 5.21 (1H, br, s), 7.0-7.1 (1H, m), 
7.2-7.5 (3H, m), 7.5-7.8 (3H, m), 8.98 (2H, m) 

Mass (APCI) : 449 (M*+l) 



20 Preparation 71 

(3 R)-3- amino- 1 -[(3-azabicyc lo[ 3.2.2 ] non-3- 
yl)carbonylmethyl]-5-(2-fluorophenyl)-9-mcthyl-2,3-dihydro- 1 H-l ,4- 
benzodiazcpin-2-one trifluoroacetate was prepared in a similar 
25 manner to that of Preparation 26-3. 
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"H-NMR (DMSO-d.,d) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.1 (1H, m), 3.1-3.4 (1H, m), 3.6-4.0 (4H, m), 4.18 (1H, d, 
J-16.3HZ). 5.17 (1H, d, J-16.3HZ), 5.21 (1H, br, ,), 7.0-7.1 (i H> m), 
•5 7.2-7.5 (3H, m), 7.5-7.8 (3H, m), 8.98 (2H, m) 
Mass (APCI) : 449 (1VT+1) 

Preparation 



d 



(3RS)-2 ! 3-Dihydro-3-tert-buioxycarbonylamino-5-(2- 
fluorophenyI)-9-methyl-l-(pyridin-2-y))me.hy]-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

IR (NujoL cm" 1 ) : 1720, 1680 

'H-NMR (CDCl 3 .ff ) : 1.47 (9H, .), 2.52 (3H, s), 4.53 (1H. d, 
J-15.1HZ). 5.37 (1H, d, J-8.7HZ), 5.71 (1H, d, J=15.1Hz), 6.45 (1H, 
•I. J=8.6Hz), 6.9-7.5 (9H, m), 7.5-7.7 (1H, m), 8.2-8.3 (1H, m) 

Mass (APCI) : 475 (M*+l) 

Prep.nr.-.ii rn 

(3RS)-3-Amino-2,3-dihydro-5-(2-fluorophenyl)-9- melh yl-l- 
(pyridin-2-yl)me,hyl-1H-l ) 4-benzodiaze P in-2-one was prepared in a 
similar manner to that of Preparation 30-2. 



112 



WO 98/15535 

PCT/JP97/034S3 



IR (Nujol, cm" 1 ) : 1670 

'H-NMR (CDCI 3 ,d) : 2.52 (3H, s), 4.50 (1H, d, J=15.0Hz). 
4.60 (1H, s), 5.73 (1H, d, J=15.0Hz), 7.0-7.7 (10H, m), 8.2-8.4 (1H, 
•5 m) 

Mass (APCI) : 375 (M*+l) 
Preparntirm 70. -| 



10 



15 



20 



2-Chloro-6-(2-fluorobenzoy!)ani]ine was prepared in a similar 
manner to that of Preparation 50-1. 

mp 86-87. 5°C 

IR (Nujol, cm' 1 ) : 3400, 3290, 1620, 1600 

'H-NMR (CDCl 3f <S) : 6.54 (1H. t, J = 7.8Hz), 6.8-7.0 (2H, br). 
7.0-7.4 (3H. br. m), 7.4-7.6 (3H, br, m) 
Mass (APCI) : 250 (M f + 1) 

Prepnr.ninp 7Q.7 



To a solution of 2-amino-3-chloro-2'-fluorobenzophenone 
(4.80g) and pyridine (3.04g) in methylene chloride (100ml) was added 
dropwise bromoacetyl bromide (3.42ml) under stirring and cooling in 
an ice-bath. Alter the addition was completed, the mixture was 
2.5 stirred at ambient temperature for 0.5 hour and refluxed for 0.5 hour. 
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The mixture was allowed to stand to cool to ambient temperature and 
evaporated in vacuo to give a residue, which was dissolved in ethyl 
acetate and washed with water three times and brine successively. 
After drying over magnesium sulfate and treating with active carbon, 
the solvent was removed in vacuo lo give a crystalline mass. 
Pulverization in diisopropyl ether and collection by filtration afforded 
2-(bromoacetylamino)-3-chloro-2'-fluorobenzophenone (5.86g, 
82.4% yield) as a white crystalline powder. 

IR (Nujol, cm" 1 ) : 3270, 1679 (sh), 1670, 1608, 1594, 1512, 
1375, 1304, 1138, 1100, 975, 945, 826, 775, 752, 694 

'H-NMR (CDCI 3> tf) : 3.83 (2H, s), 7.08-7.81 (7H, m), 8.84 

(1H, s) 

APCI-MS (m/z) : 371 (M + + 1) 
Preparation 29-1 

Sodium hydroxide (pellet, 2.82g) was dissolved in a mixture of 
methanol (15ml) and water (25ml) under stirring. To the mixture 
was added hydroxylamine hydrochloride (5.50g). To the clear 
solution prepared above was portionwise added a suspension of 2- 
bromoacctylamino-3-chloro-2'-fluorobenzophenone (5.80g) in 
methanol (30ml) under stirring at 30-35°C. After the addition was 
completed, the mixture was refluxed under stirring for 3 hours. 
Methanol was removed in vacuo and the residual mixture was 
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extracted with ethyl acetate. The extract was washed with water 
three times and dried over magnesium sulfate. The solvent was 
removed in vacuo to afford an oil (5.0g), which was pulverized in a 
mixture of diisopropyl ether and ethyl acetate. The resultant 
5 crystalline mass was collected by filtration and dried to give 9- 

chloro-5-(2-fluorophenyl)-2,3-dihydro-2-oxo- 1H - 1,4-benzodiazepin- 
4-oxide (1.74g, 36.5% yield) as a white crystalline powder. 

IR (Nujol, cm" 1 ) : 3350, 1700, 1610, 3490 (sh), 1478, 1350, 
10 1298, 1265, 1230, 1200, 1154, 1100, 992, 860, 819, 792, 750, 730 
l H-NMR (DiMSO-d ft , 5) : 4.66 (2H, br, s), 6.9-7.7 (7H, m), 
10.73 (1H, s) 

APCI-MS (m/z) : 305 (M + + 1), 307 (M + + 3) 



15 Preparation 29-4 

A suspension of 9-chloro-5-(2-fluorophenyl)-2,3-dihydro-2- 
oxo-lH-l,4-benzodiazepin-4-oxide (l-475g) in acetic anhydride 
(12ml) was refluxed for 0.5 hour. The resultant clear solution was 

20 cooled in an ice-bath to afford precipitate. To the cooled 

suspension was added diisopropyl ether (20ml) and the mixture was 
cooled further. The resultant precipitate was collected by filtration 
and washed with diisopropyl ether to give (3 RS)-3~acetoxy-5-(2- 
fluorophenyl)-9-chloro-2,3-dihydro-lH-1.4-benzodiazepin-2-one 

25 (0.84g, 50.0% yield) as a colorless crystalline powder. 
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IR (Nujol, cm" 1 ) : 3200, 3125, 1736, 1688, 1610, 1593, 1484, 
1371, 1322, 1212, 1091, 1060, 926, 794, 770, 748, 705 

'H-NMR (DMS0-d 6 , 6) : 2.21 (3H, s), 5.79 (1H, s), 7.18-7.83 
5 (7H, m), 10.72 (1H, s) 

APCI-MS (m/z) : 347 (M* + 1), 349 (M*+ 3) 

Preparation 11:5 



10 



A mixture of (3RS)-3-acetoxy-5-(2-fluorophcnyl)-9-chloro- 
2,3-dihydro-lH-l,4-bcnzodiazcpin-2-one (3.60g), sodium iodide 
(15.59g) and potassium phthalimide (2.89g) in dimethylformamide 
(25ml) was stirred at 100 °C for 1 hour. The reaction mixture was 
poured into ice-water and the resultant precipitate was collected by 
15 filtration. After washing with water several times and dried over 
phosphorus pentoxide under reduced pressure, the crude powder was 
subjected to column chromatography on silica gel cluting with a 
mixture of chloroform and methanol (100:1). The fractions 
containing the desired product were combined and evaporated in 
20 vacuo to give (3RS)-3-phthalimido-5-(2-fluorophenyl)-9-chloro-2,3- 
dihydro-lH-l,4-benzodiazepin-2-onc (0.82g, 18.9% yield) as a 
crystalline powder. 



IR (Nujol, cm" 1 ) : 3350, 1780, 1720, 1710, 1380, 1125, 886. 
25 746, 712 
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'H-NMR (DMSO-d 63 6 ) : 5.77 (1H, s), 7.20-8.02 (11H, m), 
10.70 (1H, s) 

APCI-MS (m/z) : 434 (M*+ 1), 436 (IvT + 3) 

Preparation 7Q-6 

To a suspension of (3RS)0-phthalirnido-5-(2-fIuorophcnyl)- 
9-chloro-2,3-dihydro-lH-l,4-benzodiazepin-2-one (0.8g) in a mixed 
solvent of t et rahydro furan and methanol (1:1, 8ml) was added 
hydrazine hydrate (0.11ml) under stirring at ambient temperature. 
The mixture was stirred at ambient temperature for 0.5 hour and 
refluxed for 0.5 hours. After allowing to cool to ambient 
temperature, the resultant precipitate was filtered off and washed 
with cold methanol. The filtrate and the washings were combined 
and evaporated in vacuo to afford a residue, which was subjected to 
column chromatography on silica gel eluting with a mixture of 
chloroform and methanol (50:1). The fractions containing the 
desired product were combined and evaporated in vacuo to give a 
crystalline mass, which was pulverized in diisopropyl elher and 
collected by filtration to give (3RS)-3-amino-5-(2- fluo rophenyl)-9- 

chloro-2,3-dihydro-iH-l : 4-benzodiazepin-2-one (0.54g, 96.6% 
yield). 

IR (Nujol, cm" 1 ) : 3350 : 3300, 1686, 1608, 1484, 1374, 1320, 
1215, 1130, 1018, 968, 830, 746, 715 
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l H-NMR (CDClg.ff) : 2.27 (2H, br, s), 4.50(1H, s), 7.03-7.68 
(7H, m), 8.04 (1H, br, s) 

APCI-MS (m/z) : 304 (M*+ 1), 306 (M + + 3) 



PrepnrnHon 7.Q-7 



To a suspension of (3RS)-3-amino-5-(2-fluorophenyl)-9- 
chloro-2,3-dihydro-!H-l ,4-benzodiazepin-2-one (53 8.8rng), 
triethylamine (269.2mg) and a catalytic amount of hydroxy lamine 
hydrochloride in methylene chloride was added dropwise a solution of 
di-t-butyl dicarbonate (580. 5g) in methylene chloride (1ml) at 
ambient temperature under stirring. After the mixture was stirred 
for 3.5 hours under the same conditions, triethylamine (89.7mg) and 
di-t-butyl dicarbonate (193. Omg) was added. The mixture was 
stirred overnight at ambient temperature. Methylene chloride was 
removed in vacuo to afford a residue, which was dissolved in ethyl 
acetate and washed with water twice. After drying over magnesium 
sulfate, the solvent was removed in vacuo to give an oil (1.10g), 
which was subjected to column chromatography on silica gel eluting 
with chloroform. Fractions containing the desired product were 
combined and evaporated in vacuo to give (3 RS)-9-chloro-5 -(2- 
fluorophcnyl)-3-t-butoxycarbonylamino-2,3-dihydro - 1 H-l ,4- 
benzodiazepin-2-one (566. lmg, 79.2% yield) as a white crystalline 
powder. 
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rap : 187. 1-188. 6°C 

IR (Nujol, cm" 1 ) : 3210. 3150 (sh), 1700 (sh), 1689, 1604, 
1532, 1365, 1327, 1270, 1254, 1170, 1059, 1020, 957, 945, 880, 834, 
763, 746, 680 

'H-NMR (DMSO-d s , 6) : 1.32 (2H, br, s), 1.41(9H, s), 
5.03(1H, d, J = 8.6Hz), 7.17-7.82 (7H, m), 7.91 (1H, d, J = 8.6Hz), 
10.56 (1H, s) 

APCI-MS (m/z) : 404 (M~+ 1), 406 (M* + 3) 

Preparation 29-8 

(3RS)-9-Chloro-2,3-dihydro-3-tert-butoxycarbonylamino-l- 
ctho xy car bo nylmethyl-5-(2-fluoro phenyl)- lH-l,4-benzodi azepin-2- 
one was prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1680 

'H-NMR (CDCI 3 ,d) : 1.00 (3H, t, J = 7.1Hz), 1.46 (9H, s), 
3.8-4.2 (2H, m), 4.25 (1H, d, J=17.2Hz), 4.95 (1H, d, J = 17.2Hz), 
5.39 (1H, d, J = 8.8Hz), 6.42 (1H, d ? J = 8.7Hz), 7.0-7.2 (1H, br, s), 
7.2-7.4 (3H, m), 7.4-7.6 (1H, br, s), 7.6-7.7 (1H, m), 7.7-7.9 (1H, m) 

Mass (APCI) : 490 (M'+l) 

Preparation 29-9 

(3RS)-9-Chloro-2,3-dihydro-3-tcrl-butoxycarbonylamino-5- 
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(2-fluorophenyI)-l-carboxymethy]-lH-l,4-bcnzodiazepin-2-onc was 
prepared in a similar manner to thai of Example 48-2. 



IR (Nujol, cm" 1 ) : 1745, 1675 
fi 'H-NMR (CDC\, ,6) : 1.48 (9H, s), 4.31 (1H, d, J=17.5Hz), 

5.01 (1H, d, J=17.5Hz), 5.39 (1H, d, J=8.8Hz), 6.41 (1H, d, J = 8.9Hz), 
6.9-7.9 (7H, m) 

Mass (APCI) : 462 (M*+l) 



10 Prepnr.Umn 7Q--|r. 



(3RS)-l-[(3-Azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl]-9- 

chloro-2,3-dihydro-5-(2-fluorophenyl)-3-tert-butoxycarbonylamino- 
lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1660 

'H.NMR(CDCI 3 ,tf ) : 1.46 (9H. s), 1.4-2.2 (10H, br), 3.2- 
3.5(2H, m). 3.5-4.0 (2H, m), 4.36 (1H, d, J=16.1Hz), 5.24 (1H, d, 
J = 16.1Hz), 5.42 (1H, d, J = 9.0Hz), 6.39 (1H, d, J = 8.9Hz), 7.0-7.3 
(3H, m), 7.3-7.5 (1H, m), 7.5-7.7 (1H, m), 7.7-7.9 (1H, m), 8.01 (1H, 
br, s) 

Mass (APCI) : 596 (IVT+1) 



Prepnrntjn n 7Q.]-\ 
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A mixture of (3RS)-1 -[(3-azabicyclo[3.2.2]non-3- 

yl)carbonylmethy]j-9-chloro-2 t 3-dihydro-5-(2-fiuorophenyl)-3.iert- 
butoxycarbonylamino-lH-l,4-benzodiazcpin-2-one (660mg) and 4N 
aqueous hydrochloric acid in ethyl acetate (3ml) was stirred at 0°C 
tor 5.5 hours. A saturated aqueous solution of sodium bicarbonate 
and ethyl acetate were added to the reaction mixture. The separated 
organic layer was washed with water and brine, and then dried over 
sodium sulfate. The solvent was evaporated in vacuo to afford 
(3 RS )-3-amino- l-[(3 -azabicyclo[3.2.2]non-3-y l)carbonyl methyl J-9- 

chIoro-2,3-dihydro-5-(2-fluorophenyl)-lH-l,4-benzodiazepin-2-one 
(549. Omg) as a crystalline powder. 

IR (Nujol, cm' 1 ) : 1680, 1650 

'H-NMR (CDClg.tf) : 1.4-2.2 (10H, m), 3.2-3.5 (2H, m), 
3.5-4.0 (2H, m), 4.36 (1H, d. J=16.1Hz), 4.61 (1H, br, s), 5.29 (1H, d, 
J=16.1Hz), 7.0-7.4 (4H, m), 7.4-7.5 (1H, m), 7.5-7.7 (1H, m), 7.7- 
7.9 (1H, m) 

Mass (APCI) : 469 (M + + l) 

Preparation lild 

(3RS)-2,3-Dihydro-l-tert-bulylcarbonylmethyI-3-lert-butoxy- 
carbonylamino-5-(2-fluorophenyl)-9-methyl-lH-l,4.benzodiazepin. 
2-onc was prepared in a similar manner to thai of Preparation 59-3. 



121 



IR (Nujol, cm" 1 ) : 1720, 1700, 1635 

'H-NMR (CDC1 3 ,5) : 1.13 (9H, s), 1.45 (9H, s), 2.39 (3H, s), 
4.03 (1H, d, J=17.1Hz), 5.09 (1H, d, J=17.1Hz), 5.40 (1H, d, 
J = 9.()Hz), 6.36 (1H, d, J = 9.0Hz), 7.0-7.6 (6H, m), 7.7-7.9 (1H, m) 

Mass (APCI) : 482 (M + +l) 

Preparation 3Q-7 

A mixture of (3RS)-2,3-dihydro-5-(2-fluorophenyl)-l -tert- 
>utylcarbonylmethy]-3-lert-butoxycarbonylamino-9-methyl-lH-l,4- 
benzodiazepin-2-one (130mg) and 4N HCI in ethyl acetate (1 ml) was 
stirred at 0 °C for 5 hours. Ethyl acetate and a saturated aqueous 
solution of sodium bicarbonate were added to the reaction mixture. 
The separated organic layer was washed with water and brine, and 
then dried over sodium sulfate. The solvent was evaporated in 
vacuo to afford (3 RS)-3-amino-2,3-dihydro-5-(2-fluo ropheny I)- 1 - 
tert-butylcarbonylmethyI-9-methyl-lH-l,4-bcnzodiazepin-2-onc 
(lOOmg, 97.1%) as a crystalline powder. 

IR (Nujol, cm' 1 ) : 1720, 1670 

'H-NMR (CDCl 3f <5) : 1.14 (9H, s), 2.39 (3H, s), 3.99 (1H, d, 
J = 17.1Hz), 4.65 (1H, br, s), 5.16 (1H, d, J = 17.1Hz), 7.0-7.6 (6H, m), 
7.7-7.9 (1H, m). 
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Mass (APCI) : 382 (M*+l) 

Preparation 31-1 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
ethoxycarbonylmethyl-5,9-dimethyl-l H-l ,4-benzodia7.epin-2-one was 
prepared in a similar manner lo that of Preparation 59-3. 

'H-NMR (CDCI :i ,6) : 1.19 (3H, l, J = 7.1Hz), 2.33 (3H, s), 
2.56 (3H, s), 3.78 (1H, d, J=16.9Hz), 4.08 (2H, q, J = 7.1Hz), 4.92 (1H, 
d, J = 16.9Hz), 5.0-5.2 (2H, m), 5.2-5.3 (1H, m), 6.50 (1H, d, 
J = 8.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 424 (M f +1) 

Preparat ion 31-2 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
carboxymethyl-5,9-dimethyl-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that ol" Preparation 59-4. 

IR (Nujol, em' 1 ) : 1720, 1690, 1618 

'H-NMR (CDC1 3 ,(5) : 2.29 (3H, s), 2.46 (3H, s), 3.72 (1H, d, 
J = 17.1Hz), 4.91 (1H, d, J = 17.1Hz), 5.0-5.1 (2H, m), 5.25 (1H ; d, 
J = 7.6Hz), 6.73 (1H, d, J = 8.7Hz), 7.2-7.5 (8H, m), 7.90 (1H, m) 

Mass (APCI) : 396 (IVT+1) 
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Prepnrntinn ^.3 



(3RS)-3-BenzyJoxycarbonylamino-l-[(3- 
5 azabicyclo[3.2.2]non-3-yl)carbonylmethylJ-2,3-dihydro-5,9- 
dimelhyMH-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner lo that of Preparation 59-5. 

IR (Nujol, cm' 1 ) : 1720, 1675, 1650 
5 'H-NMR (CDCI 3> <5) : 1.5-1.9 (8H, m), 1.9-2.1 (2H, m), 2. 

(3H, s), 2.60 (3H, s), 3.2-3.4 (2H, m), 3.60 (IH, dd, J=4.7Hz and 
J = 13.7Hz), 3.77 (IH, d, J = 15.8Hz), 3.87 (IH, d, J = 5.0Hz and 
J=13.7Hz), 5.0-5.1 (2H, m), 5.19 (IH, d, J=15.8Hz), 5.2-5.4 (IH, rr 
6.52 (IH, d, J = 8.7Hz), 7.2-7.5 (8H, m) 
Mass (APCI) : 503 (M*+l) 



Preparation *].,\ 



(3RS)-3- Amino- l-[(3-azabicyclof 3.2.2] non-3- 

y , )carbonylmethyl]-2,3-dihydro-5 1 9.dimcthyl.lH-l,4-benzodiaz ep in- 
2-onc was prepared in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3350, 3270, 1665, 1620 
'H-NMR (CDC\ 3 ,6) : 1.4-1.9 (8H, m), 1.9-2.1 (2H, m), 2.35 
(3H, s), 2.58 (3H, s), 3.2-3.5 (2H, m). 3.5-3.9 (2H, br, m), 4.42 (IH, 
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s), 5.23 (1H, d 5 J=15.6Hz) ? 7.2-7.5 (3H, m) 
Mass (APCI) : 369 (M*+l) 

Preparation 

(3RS)-l-[(3-Azabicyc!o[3.2.2]nun-3-yl)carbonylmethylJ-5,9- 
dimethyl-2,3-dihydro-3-(imidazol- 1 -yl)carbonytamino- 1 H-l ,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 22. 

IR (Nujol, cm* 1 ) : 1720 ? 1685, 1650 
Mass (APCI) : 427 (M + +l) 

'H-NMR (DMS0-d ft? <5) : 1.3-2.2 (10H, m), 2.39 (3H, s), 
2.49 (3H, s), 2.9-3.4 (2H, m), 3.6-3.9 (2H, m), 3.95 (1H, d, 
J = 16.2Hz), 5.13 (1H, d, J=16.2Hz) ; 5.2-5.3 (1H, m), 7.0-7.1 (1H ? m), 
7.2-7.7 (3H, m), 7.86 (1H, br, s), 8.40 (1H ; br, s), 9.71 (1H, d, 
J = 7.2Hz) 

Preparation M 

To a suspension of N-{(3RS)-l-f(3-azabicyclo[3.2.2Jnon-3- 
yI)-carbonylmethy]]-2 t 3-dihydro-5 ; 9-dimethy]-2-oxo- 1 H- 1,4- 
benzodiazepin-3-yl}-N'-(3-methylphenyl)urea (140. 5mg) in 
methylene chloride (5ml) was added m-chloroperbenzoic acid (m- 
CPBA, 72.5mg, 1.5eq.mol) portionwise under stirring at ambient 
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temperature. After stirring for 5.5 hours, an additional m-CPBA 
(48mg) was added and the stirring was continued for 3.5 hours further 
From the clear reaction mixture, methylene chloride was removed in 
vacuo and the residue was dissolved in ethyl acetate. The solution 
was washed with an aqueous solution of sodium bicarbonate, water 
and brine. The organic layer was dried over magnesium sulfate and 
evaporated to afford a reddish oil, which was subjected to preparative 
thin layer chromatography on silica gel (60F254, 0.5mm, 20 X 20cm ; 
Merck) developed wiLh a mixture of chloroform and methanol (10:1) 
to give N-[(3 RS)-l-(3-azabicyclo [3.2.2 ]non-3-y l)carbonylmet hyl- 

2,3- dihydro-5, 9- dimethyl- 2-o xo- 1 H - 1 ,4-benzodiazc pin-4-oxido-3- 
yl]-N > -(3-methylphenyl)urea as a white crystalline powder (69.5mg, 
48.0%). 

mp : 244. 1-245. 6°C (dec.) 

'H-NMR (CDC] 3 +CD 3 OD,cS) : 1.53-1.73 (8H, m), 1.94 (1H, 
br, s), 2.05 (1H, br, s), 2.25 (3H, s), 2.41 (3H, s), 2.56 (3H, s), 
3.20-3.36 (2H, m), 3.54-3.81 (2H, m), 4.56 (2H, dd, J=15.8Hz, 
J = 255.0Hz), 5.97 (1H, s), 6.76-7.45 (9H, m) 

APCI-MS (m/z) : 518 (1VT+1) 

Preparation 3JLJ 

2 , -Amino-3 , -(N,N-dimethylamino)acetophenone was prepared 
in a similar manner to that of Preparation 50-1. 
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IR (Nujol, cm' 1 ) : 3450, 3320, 1640 

'H-NMR (CDC1 3 , (5) : 2.60 (3H, s), 2.64 (3H, s), 6.59 (1H, dd, 
J = 7.7Hz and J = 8.1Hz), 7.13 (1H, dd, J = 1.3Hz and J = 7.5Hz), 7.48 (1H, 
dd, J=1.3Hz and J = 8.2Hz) ? 6.6-7.0 (2H, m) 

Mass (APCI) : 179 (IVT+I) 

Preparation 33-2 

(3RS)-3-BenzyloxycarbonyIamino-5-methyl-9-(N,N- 
dimethylamino)-2,3-dihydro-lH-l,4-benzodiazepin-2-onc was 
prepared in a similar manner to that of Preparation 45-2. 

IR (Nujol, cm" 1 ) : 1710, 1680 

1 H-NMR(CDCl 3 ,cS) : 2.46 (3H, s), 2.67 (6H, s), 5.0-5.2 (2H, 
m), 6.56 (1H 5 d, J = 8.1Hz), 7.1-7.4 (8H ? m), 8.26 (1H ? br, s) 
Mass (APCI) : 367 (M*+l) 

Preparation 3,1-3 

To a solution of (3 RS)-3-benzyloxycarbonylamino-5-melhyl- 
9-(N.N-dimethylamino)-2,3-dihydro-lH-1.4-benzodiazepin-2-one 
(820mg) in N, N-dimet hylformamide (5ml) was added portionwise 60% 
sodium hydride suspended in oil (94mg) under nitrogen stream and 
cooling in an ice-bath. The mixture was stirred under the same 
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10 



conditions for 3 hours. N-Bromoacctyl-3-azabicyclo[3.2.2]nonanc 
(578g) was added to the reaction mixture at 0°C. The resultant 
mixture was stirred at room temperature overnight. Ethyl acetate 
and water were added to the mixture. The separated organic layer 
was washed with water twice and brine, and then dried over sodium 
sulfate. The solvent was evaporated in vacuo to afford a pale 
yellow residue, which was subjected to column chromatography on 
silica gel eluting with a mixture of toluene and ethyl acetate (2:1). 
The fractions containing the desired product were combined and 
evaporated in vacuo to give (3RS)-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl]-3-benzyloxycarbonylamino-5-methyl-9-(N,N- 
dimethylamino)-2,3-dihydro-lH-l,4-benzodiazepin-2-one (510mg, 
42.8% yield) as a crystalline powder. 

IR (Nujol, cm" 1 ) : 1715, 1680, 1650 

'H-NMR (CDCI 3 ,S) : 1.3-2.2 (10H, m), 2.58 (3H, s), 2.74 
(6H, s), 3.2-3.4 (2H. m), 3.4-3.8 (2H, m), 4.70 (1H, d, J=16.1Hz), 
5.09 (1H, d, J = 16.1Hz), 5.0-5.2 (2H, m), 5.2-5.4 (1H, m), 6.48 (1H, d, 
J=8.5Hz), 7.0-7.4 (8H, m) 

Mass (APCI) : 532 (iVT+1) 



Preparation **-4 

(3RS)-3-Amino-l-f(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethylJ-5-methyl-9-(N,N-dimethylamino)-2,3-dihyd 
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lH-l,4-benzodiazepin-2-one was prepared in a similar manner 10 that 
of Preparation 59-6. 

IR (N'ujol, cm" 1 ) : 1680 ; 1640 

'H-NMR (CDCl 3 ,<5) : 1.3-2.2 (10H, m), 2.35 (2H, m), 2.57 
(3H, s), 2.74 (6H, s), 3.2-3.8 (4H, m), 4.46 (1H, br, s), 4.69 (1H, d, 
J = 16.1Hz), 5.13 (1H, d, J = 16.1Hz), 7.0-7.4 (3H, m) 

Mass (APCI) : 398 (iVT+1) 

Preparation 34-1 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5-(2- 
fluorophenyl)-9-methyl- 1 -t ert-butoxycarbonylme thy 1-1 H- 1 ,4- 
bcnzodiazcpin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

IR (Nujol, cm' 1 ) : 1720, 1680 

'H-NMR(CDC1 3 , 6 ) : 1.28 (9H, s) ? 2.36 (3H, s), 3.81 (1H, d, 
J=16.6Hz), 4.70 (1H, d, J=16.6Hz), 5.0-5.3 (2H, m), 5.42 (1H, d, 
J = 8.6Hz), 6.67 (1H, d, J = 8.6Hz), 7.0-7.6 (11H, m), 7.7-7.9 (1H, m) 

Mass (APCI) : 532 (M*+l) 

Preparati on 34-2 

(3RS)-3-Amino-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-l- 
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tert-butoxycarbonylmethy!-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-6. 

'H-NMR(CDCI 3 ,(5) : 1.29 (9H, s), 2.38 (3H, s), 3.79 (1H, d, 
J = 16.6Hz), 4.58 (1H, s), 4.73 (1H, d, J=16.6Hz), 7.0-7.6 (6H, m), 
7.7-7.9 (1H, m) 

Mass (APCI) : 398 (M + +l) 

Prepnr.it ion 35-1 

(3RS)-l-(Adamantan-l-yl)carbonyImethyl-3- 

benzyloxycarbonyl-amino-2,3-dihydro-5-(2-fluorophenyl)-9-methyl- 
lH-l,4-benzodiazepin-2-onc was prepared in a similar manner to that 
of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710. 1670 

'H-NMR (DMSO-d 6 ,c5) : 1.5-2.0 (15H, m), 2.40 (3H, s). 4.06 
(1H, d, J=17.4Hz), 5.04 (2H, br, s), 5.16 (1H, d, J = 8.5Hz), 5.21 (1H, 
d, J = 17.5Hz), 7.03 (1H, d, J = 8.7Hz), 7.0-7.8 (12H, m) 

Mass (APCI) : 594 (M* + l) 

Preparation ^.7 

(3RS)-1 -( Adamant an- 1 -yl)carbonylme thy l-3-amino-5 -(2- 
nuorophenyl)-2,3-dihydro-9-methyl-lH-l,4-benzodiazepin-2-one 
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was prepared in a similar manner to that of Preparation 59-6. 
IR (NujoL cm' 1 ) : 1710, 1670 

'H-NMR(CDC] 3 ,tf) : 1.5-2.3 (15H, m), 2.38 (3H, s), 3.95 
(1H, d, J = 17.1Hz), 4.59 (1H, s), 5.14 (1H, d, J=17.1Hz), 7.0-7.5 (6H, 
m), 7.7-7.9 (1H, m) 

Mass (APCI) : 460 (M + +l) 

Preparation ^6-1 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l,5,9- 
trimethyl-1 H-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710, 1665 ? 1620 

l H-NMR (CDCIa ,ff) : 2.35 (3H, s), 2.43 (3H, s), 3.19 (3H 7 s), 
5.06 (1H, d, J=12.3Hz), 5.13 (1H, d, J = 12.3Hz), 5.1-5.2 (1H. m), 
6.60 (lH f d, J = 8.3Hz), 7.1-7.5 (8H, m) 

Mass (APCI) : 352 (M'+l) 

Preparation 

(3RS)-3-Amino-2 s 3-dihydro-l,5,9-tnmethyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 
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IR (Neat, cm"') : 3350, 1685, 1615 

'H-NMR(CDC1 3 .<5) : 2.36 (3H, s), 2.47 (3H, s), 3.18 (3H, s), 
4.31 (1H, d, J=1.3Hz), 7.1-7.4 (3H, m) 
Mass (APCI) : 218 (M*+l) 

Prepnr^ jon 37-1 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5,9-dimethyl- 
l-(2-methylphenacyl)-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1715, 1670 

'H-NMR (CDC1 3 ,<5) : 2.29 (3H, s), 2.39 (3H, s), 2.51 (3H, s), 
4.20 (1H, d, J=17.0Hz), 5.0-5.2 (2H, m), 5.28 (1H, dd, J=1.5Hz and 
8.7Hz), 5.61 (1H. d, J=17.()Hz), 6.52 (1H, d, J = 8.7Hz), 7.2-7.5 (11H, 
m), 7.5-7.6 (1H, m) 

Mass (APCI) : 470 (M*+l) 

Preparation ^7 '•"> 

(3RS)-3-Amino-l-(2-methylphenacyl)-2,3-dihydro-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that ol" Preparation 59-6. 
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IR (Nujol, cm" 1 ) : 1670, 1615 

'H-N\4R(CDCl 3 ,d) : 2.28 (3H, s). 2.41 (3H, s). 2.47 (3H, s), 
4.18 (1H, d, J = 16.9Hz), 4.4 (1H, m), 5.64 (1H, d, J=16.9Hz), 7.1-7.6 
(7H, ra) 

Mass (APCI) : 336 (M*+l) 

Preparation 38 

(3RS)-l-(Adamantan-l-yl)carbonylmethyl-3-amino-2.3- 
dihydro-5,9-dimethyl-lH-l,4-benzodiazepin-2-onc was prepared in a 
similar manner to lhat of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1700, 1670 

'H-NMR(CDCI 3 ,6 ) : 1.6-2.3 (15H, br), 2.32 (3H. s), 2.61 
(3H, s), 3.74 (1H. d, J = 17.2Hz), 4.4 (1H, m), 5.28 (1H, d, J=17.2Hz). 
7.1-7.5 (3H, m) 

Mass (APCI) : 380 (M*+l) 

Prep.ir.-iti on 39-1 

(3RS)-3-Benzyloxycarbonylamino-l- 
cyclohexylcarbonylmethyl-2,3-dihydro-5,9-dimethyl-lH-1.4- 
benzodiazcpin-2-onc was prepared in a similar manner to that of 
Preparation 59-3. 
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IR (Neat, cm" 1 ) : 1720, 1670 

'H-NMR (CDC1 3 ,5 ) : 1.1-2.0 (10H, m), 2.2-2.4 (1H, m ), 2.32 
(3H, s), 2.61 (3H, s), 3.74 (1H, d, J=17.2Hz), 5.0-5.2 (3H, m), 5.24 
(1H, d, J = 7.3Hz), 6.46 (1H, d, J=8.8Hz), 7.1-7.5 (8H, m) 
Mass (APCI) : 462 (M*+l) 



Preparation TQ.? 



(3RS)-3-Amino-l-cyclohexylcarbonylmcthy]-2,3-dihydro-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 1715, 1670 

'H-NMR (CDC1 3 ,<5) : 1.1-2.0 (10H, m), 2.0-2.4 (1H, m). 2.32 
(3H, s), 2.60 (3H, s), 3.72 (1H, d, J = 17.2Hz), 4.4 (1H, m), 5.13 (1H, 
d, J=17.2Hz), 7.1-7.5 (3H, m) 

Mass (APCI) : 328 (M T +1) 



Preparation AO.] 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5-(2- 
fluorophenyl)-9- methyl- 1 -met hylcarbonylmethyl- 1 H- 1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 
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IR (Nujol, cm" 1 ) : 1705, 1660 

'H-NMR (DMSO-d 6 ,(5) : 2.00 (3H, s), 2.38 (3H, s), 4.23 (1H, 
d, J=17.6Hz), 4.91 (1H, d, J = 17.6Hz), 5.05 (2H, br, s), 5.18 (1H, d, 
J*8.5Hz), 7.04 (1H, d, J = 7.6Hz), 7.1-7.7 (11H, m), 8.42 (1H, d, 
J = 8.5Hz) 

Mass (APCI) : 474 (M* + l) 

Preparation 40-2 

(3RS)-3-Amino-5-(2-fluorophenyl)-2,3-dihydro-9-methy]-l- 
methylcarbonylmethyl-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1720, 1670 

'H-NMR(CDC1 3 ,6) : 2.07 (3H, s), 2.39 (3H, s), 3.87 (1H, d, 
J = 17.0Hz), 4.60 (1H, s), 4.96 (1H, d, J = 17.0Hz)', 7.0-7.6 (6H, m), 
7.7-7.9 (1H, m) 

Mass (APCI) : 340 (M*+l) 

Preparation 41 

(3RS)-3-Amino-2,3-dihydro-1 -tcrt-butykarbonylmethyl-5,9- 
dimethyl-1 H-l ,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 
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IR (Nujoi, cm" 1 ) : 1710, 1670, 1615 

'H-NMR(CDC1 3 ,<5) : 1.13 (9H, s), 2.32 (3H, s), 2.61 (3H, s), 
3.79 (1H, d, J=17.2Hz), 4.4 (1H, m), 5.29 (1H, d, J=17.2Hz), 7.1-7.5 
(3H, m) 

5 Mass (APCI) : 302 (M*+l) 

Preparation 47-1 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5-(2- 

10 nuoroph e nyl)-9-melhyl-l-(3-nitrophenacyl)-lH-l,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-3. 



mp : 86.1-89.0°C 

IR (Nujol, cm" 1 ) : 1700, 1670 

'H-NMR (DMSO-d 6 ,d>) : 4.51 (1H, d, J=17.0Hz), 5.52 (1H, d, 
J = 8.6Hz), 5.72 (1H, d, J = 17.0Hz), 6.61 (1H, d, J = 8.7Hz), 7.0-7.8 
(12H, m), 7.8-8.0 (1H, m), 8.1-8.3 (1H, m), 8.3-8.5 (1H, m), 8.68 
(1H, m) 

Mass (APCI) : 581 (M*+l) 
Prepnrntipn 47.7 



(3RS)-3-Amino-2,3-dihydro-5-(2-fluoropheny])-9-methyl-l- 
(3-nitrophenacyl)-lH-l ( 4-benzodiazepin-2-one hydrobromide was 
prepared in a similar procedure to that of Preparation 43. 
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IR (Nujol, cm" 1 ) : 1678 

'H-NMR (DMS0-d t ,<5) : 2.50 (3H, s), 5.04 (1H, d, J = 17.9Hz), 
5.30 (1H, s ), 5.91 (1H, d, J = 17.9Hz ), 7.12 (1H. d, J = 7.6Hz), 
7.3-7.5 (3H, m), 7.5-8.0 (4H, m), 8.3-8.5 (2H, m), 8.65 (1H, m), 9.05 
(2H, m) 

Mass (APCI) : 447 (free, M*+l) 
Prepnrntinn 41 

A mixture ol" (3RS)-3-bcnzyloxycarbonylamino-2,3-dihydro- 
5-(2-fluorophenyl)-9-methyl-l-(2-nitrophenacyl)-lH-l,4- 
benzodiazepin-2-one (300mg) and 30% hydrobromic acid in acetic 
acid (3ml) was stirred at room temperature for 4.5 hours. Water 
and ice were added to the reaction mixture to afford powder, which 
was collected by filtration, and washed with water to give (3RS)-3- 
amino-2,3-dihydro-5 -(2- fluorophenyl)-9- methyl- 1 -(2-nitrophenacyl)- 
lH-l,4-benzodiazepin-2-onc hydrobromide (227m«, 81.8%). 

IR (Nujol, cm" 1 ) : 1670 

'H-NMR (DMSO-d 6 ,tf ) : 2.43 (3H, s), 4.79 (1H, d, J=18.3Hz), 
5.32 (1H, s), 5.56 (1H, d, J=18.3Hz), 7.12 (1H, d, J = 7.6Hz), 7.2-7.4 
(3H, m), 7.5-7.7 (3H, br), 7.7-8.0 (3H, m), 8.12 (1H, d, J = 7.8Hz), 
9.04 (2H, m) 

Mass (APCI) : 447 (free, M*+l) 
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Preparation 44-1 



(3RS)-3-BenzyloxycarbonyIamino-2,3-dit hydro- 1- 

5 c <hylcarbonylmeth y ]-5.9-dimcthy]-lH-l,4-benzodiazepin-2-onc was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1715, 1670, 1620 

'H-NMR (CDCI 3 ,d) : 1.00 (3H, l, J = 7.3Hz), 2.32 (3H, s), 
10 2.3-2.5 (2H, m), 2.60 (3H, s), 3.72 (1H, d, J=17.2Hz), 5.0-5.2 (3H, 
m), 5.25 (1H, dd, 1 = 1. 4Hz and J = 8.7Hz), 6.46 (1H, d, J=8.6Hz), 
7-2-7.5 (8H, m) 

Mass (APCI) : 408 (M*+l) 



15 Prcpar.it in n 4_4^2 



(3RS)-3-Amino-2,3-dihydro-l-ethylcarbonylmethyi-5 ( 9. 
dimcth y i-lH-l,4-bcnzodiazcpin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 1720 

'H-NMR (CDCl 3 ,d») : 1.00 (3H, ,, J =7 .3Hz), 2.32 (3H, s), 
2-3-2.6 (2H, br, m), 2.60 (3H. s), 3.70 (1 H , d, 1=17. 1Hz), 4.40 (1H, 
m), 5.06 (1H, d, J = 17.1Hz), 7.1-7.5 (3H, m) 

Mass (APCI) : 274 (M*+l) 



20 



25 
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Preparation 45-1 

2-lsobutyryI-6-rnethylaniline was prepared in a similar manner 
to that of Preparation 50-1. 

mp : 47-49°C 

IR (Nujol, cm" 1 ) : 3470, 3320, 1638, 1607, 1580, 1550, 1422, 
1380, 1230 : 1094, 1011, 984, 745 

1 H - N M R (CDCla.d) : 1-21 (6H, d, J = 6.8Hz), 2.16 (3H, s), 
3.62 (1H, hept, J = 6.8Hz), 6.4 (1H, br), 6.60 (1H, t, J = 7.3Hz), 7.19 
(1H, d, J = 7.3Hz), 7.69 (1H, d, J = 7.3Hz) 

APCl-MS (m/z) : 178 (M + + 1) 

Preparation 45-2 

To a solution of N-benzyloxycarbonyI-2-(bcnzotriazol- 1 - 
yl)glycine (10.77g) in dry tetrahydrofuran (80ml) were added oxalyl 
chloride (2.88ml) and one drop of dimethylformamide at 0°C under 
stirring and nitrogen stream. The mixture was stirred for 2 hours 
under the same conditions. To the reaction mixture was added 
dropwise a mixture of 2-isobutyryl-6-methylaniline (5.32g) and N- 
methylmorpholine (6.68g) in dry tetrahydrofuran (30ml) for 20 
minutes under the same conditions. After the addition was 
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completed, the mixture was stirred at ambient temperature for 0.5 
hour. The resultant precipitate was filtered off and the filtrate and 
washings were combined and evaporated in vacuo. The residue was 
dissolved in 20% melhanolic ammonia (80ml) and stirred at ambient 
5 temperature overnight. The resultant precipitate was collected by 
filtration and washed with cold methanol to give the first crop of the 
desired product (3.25g, 29.6%). The filtrate and the washings were 
combined and evaporated in vacuo to afford a residue, which was 
dissolved in ethyl acetate and washed with lN-NaOH aqueous 
10 solution and water. The organic layer was dried over magnesium 
sulfate and evaporated to give a residual oil, which was dissolved in 
acetic acid (70ml) and treated with ammonium acetate (7.0g) for 4 
hours at ambient temperature. After removal of acetic acid in vacuo, 
the residue was dissolved in ethyl acetate and washed with diluted 
hydroxide aqueous solution and water successively. The organic 
layer was dried over magnesium sulfate and evaporated in vacuo to 
give an orange oil, which was triturated in methanol overnight to 
afford the second crop of the desired product (l.Olg, 9.2%), (3RS)- 

3-benzyloxycarbonylamino-5-isopropy]-9-methyl-2,3-dihydro-lH- 
l,4-benzodiazepin-2-one. 

mp : 169. 1-172. 8°C 

IR (Nujol, cm' 1 ) : 3300 (sh), 3200, 1710, 1690, 1614, 1514, 
1398, 1367, 1055, 990, 798, 750, 687 

'H-NMR (CDa 3 ,<5) : 0.91 (3H, d, J = 7.0Hz), 1.27 (3H, d, 
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J = 7Hz), 2.36 (3H, s), 3.13 (1H, hcpt, J = 7.0Hz), 5.11 (2H, s), 5.15 
(1H, d, J = 8.4Hz) ? 6.46 (1H, d, J = 8.4Hz), 7.1-7.45 (8H, m). 8.59 (1H, 
s) 

APCI-MS (m/z) : 366 (M*+l) 
Preparation 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

cthoxycarbonyl-methyl-5-i S opropyl-9-mcthyl-lH-l,4-bcnzodia7. e pin- 
2-one was prepared in a similar manner to that of Preparation 59-3. 

'H-NMR (CDCla.ff) : 1.1-1.4 (3H, m), 2.34 (3H, s), 3.1-3.4 
(1H, m), 3.82 (1H, d, J = 16.7Hz), 4.12 (2H, q, J = 7.1Hz), 4.72 (1H, d, 
J = 16.7Hz), 5.0-5.2 (2H, m), 5.2-5.3 (1H, m), 6.49 (1H, d, J = 8.6Hz), 
7.2-7.5 (8H, m) 

Mass (APCI) : 452 (M*+l) 

Preparation 4S-4 

(3RS)-3-Benzyloxycarbony]amino-2,3-dihydro-l- 

carboxymethyl-5-isopropyl-9-methyl-lH-l,4-benzodiazepin-2-onc 
was prepared in a similar manner to that of Preparation 59-4. 

'H-NMR (CDCI 3 ,(S) : 1.0-1.4 (6H, m), 2.32 (3H, br, s), 3.1- 
3.3 (1H, m), 3.84 (1H, d, J-17.0H*), 4.76 (1H, d, J=17.0Hz), 5.0-5.2 
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(2H, m), 5.22 (1H, d, J=8.1Hz), 6.54 (1H, d, J = 8.7Hz), 7.2-7.5 (8H, 
m) 

Mass (APCI) : 424 (M + +l) 

Preparation 45-5 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 
benzyloxycarbonylamino-2,3-dihydro-5-isopropy]-9-methyl-l H-1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm* 1 ) : 1720, 1650 

'H-NMR (CDC1 3 ,<?) : 1.22 (3H, d, J = 7.1Hz), 1.33 (3H, d, 
J = 6.6Hz), 1.4-1.9 (8H, m), 1.9-2.1 (2H, m), 2.36 (3H, br, s), 3.1-3.9 
(5H, m), 3.86 (1H, d, J=15.5Hz), 5.0-5.2 (2H, m), 5.24 (1H, d, 
J = 8.2Hz), 6.50 (1H, d, J=8.7Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 531 (M + +l) 

Preparation 45-6 

(3RS)-3-Amino-l -[(3-azabicyclo[3.2.2Jnon-3- 
yl)carbonylmethyl]-2,3-dihydro-5-isopropyl-9-methyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 
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IR (Nujol. cm' 1 ) : 3330, 3250, 1660. 1630 

' H " N *«"(CDCI J> tf): 1 . 2 . 1 .3 ( 3H.., il .34 ( 3H.d.J-«.6H,) 
1-5-2.3 (10H, .,, 2.36 (3H, ->. 3.21 (1H. »>. 3.4-3.9 <4H. m), 3 87 
(1H. d, J=15.5H 2 ), 4.38 (1H, s), 5.02 (1H, d, J = 15.5Hz), 7.1-7.5 (3H 



m) 

Mass (APCI) : 397 (M*+l) 



Prep.nrn|jp n j g ] 



10 



15 



(3RS)-3-Benz y loxycarbon y l am i„o-2 ; 3-dihydro-5,9-di m e t h y l- 

l-e.hy.carbony^hyNlH-l^-Hen.odiazepin^onewasp.eparedin 
a similar manner lo that of Preparation 59-3. 

IR (Neat, cm' 1 ) : 1720, 1670 

'H-NMR(CDC,3,d): 2.06 (3H, s), 2 . 32 (3H, s), 2.60 (3H s) 
3-75 (1H, d.i-, 7 .4H„. 5.0-5.2 (3H, m), 5.25 (,„. dd> 
8 7Hz), 6.47 (1H, d, J=8.6Hz), 7.2-7.5 (8H. m) 
Mass (APCI) : 394 (M*+l) 



20 Preparation 16 ? 

(3RS)-3-Amino-2,3-dihydro-5,9-dime.hyl-l- 

m ethy l carbony i methy,-lH-1.4-be„ 2 odia 2 e P in-2-one was prepared in a 
similar manner to that of Preparation 59-6. 

25 
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IR (Neat, cm" 1 ) : 1720, 1650 

'H-NMR (CDCl 3 ,d) : 2.07 (3H, s), 2.32 (3H, s), 2.59 (3H, s), 
3.72 (1H, d, J-17.4HZ), 5.4 (1H, m), 5.08 (1H, d, J=17.3Hz), 7.1-7.5 
(3H, m) 

5 Mass (APCI) : 260 (M + +l) 

Preparation 47-1 

(3RS)-3-Bcnzyloxycarbonylamino-5-cyclohexyl-l- 
10 cyclopropy]-carbonylmethy]-2,3-dihydro-9-methyl-lH-l,4- 

benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

l H-NMR(CDCI 3 ,tf) : 0.8-1.2 (4H, m), 1.2-2.0 (10H, m), 
15 2.0-2.2 (1H, m), 2.34 (3H, br, s), 2.84 (1H, m), 4.01 (1H, d, 

J=17.1Hz), 4.96 (1H, d, J = 17.1Hz), 5.0-5.2 (2H, m), 5.21 (1H, d, 
J = 8.2Hz), 6.49 (1H, d, J = 8.7Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 488 (M* + l) 

20 Preparation 47-2 

(3RS)-3 - Amino -5-cyclohexyl-l -cyclopropylcarbonylmethyl- 
2,3-dihydro-9-methyl-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-6. 

25 
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IR (Nujol, cm" 1 ) : 1675 

'H-NMR (CDC1 3? <5) : 0.8-2.0 (14H r m), 2.0-2.2 (1H, m) ; 2.34 
(3H, s), 2.7-2.9 (1H, m), 4.01 (1H, d, J = 17.1Hz), 4.39 (1H ? br, s), 
4.95 (1H, d, J = 17.1Hz), 7.1-7.5 (3H, m) 

Mass (APCI) : 354 (M*+l) 

Preparation 48 

(3RS)-3-Amino-2,3-dihydro-l - ethox year bo nylmethy 1-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3380, 3300, 1738, 1680, 1620 
'H-NMR (CDC1 3 ,(S) : 1.19 (3H, t, J = 7.1Hz), 2.24 (2H, m), 
2.33 (3H, s), 2.55 (3H, s), 3.75 (1H, d ? J=16.9Hz), 4.09 (2H, q, 
J = 7.1Hz ), 4.40 ( 1H, br, s ), 4.94 ( 1H, d, J = 16.9Hz ), 7.1-7.7 ( 3H, 
m) 

Mass (APCI) : 290 (M + +l) 
Preparation 49-1 

(3RS)-3-Benzyloxycarbonylamino-5-cyclohexyl-2,3-dihydro- 
9-methy]-l-(l-triphenylmethylimidazol-4-yl)methyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 
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IR (Nujol, cm" 1 ) : 720, 1675 

'H-NMR(CDC1 3 ,6) : 1.0-2.2 (10H, m) , 2.35 (3H, br, ,), 2.67 
(1H, m), 4.23 (1H, d, J=14.5Hz), 5.0-5.2 (3H, br), 5.32 (1H, d, 
•5 J=14.4Hz), 6.51 ( 1H, d, J=8.3Hz), 6.77 ( 1H, br, s), 6.9-7.5 ( 24H, 
m) 

Mass (FAB) : 728 (M* + l) 



Preparation 40.7 



10 



A mixture of (3RS)-3-benzyloxycarbonyla m ino-5-cyclohexyl- 

2.3- dihydro-9-methyl-l-(l-triphenylmethyli m ida Z ol-4-y]) me thyl-lH- 

1.4- benzodiazepin-2-one (0.5g) and 30% hydrobromic acid in acetic- 
acid (2.0ml) was stirred at room temperature overnight. The 

15 reaction mixture was poured into a mixture of an ice and ethyl acetate 
under stirring. The separated water layer was washed with ethyl 
acetate once, and neutralized with a saturated aqueous solution of 
sodium bicarbonate. The resultant aqueous mixture was extracted 
with ethyl acetate and the extract was dried over sodium sulfate. 
20 Removal of the solvent in vacuo afforded (3 RS)-3-amino-5- 

cyclohexyl-2.3-dihydro-l-(imidazol-4-yl )me thyl-9-methyl-lH-l,4- 
bcnzodiazepin-2-onc (174mg, 72.1%) as a crystalline powder. 



25 



IR (Nujol, cm" 1 ) : 1670, 1610 

'H-NMR (CDC] a ,d>) : 0.9-2.0 (10H, m), 2.42 (3H, s), 2.5-2.7 
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(1H, m), 4.19 (1H, d, J = 14.7Hz), 4.29 (1H, br, s), 5.31 (1H, d, 
J = 14.7Hz) ; 6.73 (1H, br, s), 7.1-7.5 (6H, m) 
Mass (APCI) : 352 (M + +l) 

Preparation Sfl-1 

To a mixture of 2-toluidine (32. 8g, 0.30mi) and acetonitrile 
(6.22g, 0.15mol) in dry toluene (200ml) was added lN-soIution of 
boron trichloride in toluene (150ml) dropwise under stirring and 
cooling in an ice-bath for 2 hours. Alter the addition was completed, 
the mixture was stirred for 1 hour at ambient temperature and cooled 
again. To the cooled mixture was added aluminum chloride (20. Og, 
0.15mol) portionwise. The resultant mixture was stirred at ambient 
temperature for 1 hour and refluxed for 5 hours. After cooling the 
reaction mixture in an ice-bath, 2N-HC1 (200ml) was added. The 
mixture was then refluxed for 2.5 hours. After cooling the mixture, 
ethyl acetate was added. The separated organic layer was washed 
with water twice and dried over magnesium sulfate. Removal of the 
solvent in vacuo gave crystals, which was washed with n-hexane with 
stirring and collected by filtration to give 2-acet yl-6-met hylaniline as 
a yellow crystal (8.91g, 39.8%). 

mp 51.1-52.9°C 

IR (Nujol, cm" 1 ) : 3410, 3300, 1630 (sh), 1610, 960, 740 
'H-NMR (CDCl 3 ,S) : 2.16 (3H, s), 2.59 (3H), 6.4 (1H, br), 
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6.59 (1H, t, J=7.9Hz), 7.19 (1H, d, J = 7.9Hz), 7.63 (1H, d, J=7.9Hz) 
APCI-MS (m/z) : 150 (M* + 1) 

Preparation 50-2 

To a solution of N-benzyloxycarbony]-2-(bcnzotriazol-l- 
yl)glycine (14. 1 lg) in dry tetrahydrofuran (100ml) were added oxalyl 
chloride (3.77ml) and dimethylformamide (3 drops) under stirring at 
0°C in an ice-salt bath under nitrogen stream. After the mixture 
was stirred under the same conditions for 2 hours, a mixture of 2- 
acetyl-6-methylaniline (4.30g) and N-methylmorpholine (8.74g) in 
tetrahydrofuran (20ml) was added dropwise for 20 minutes. After 
the addition was completed, the mixture was allowed to warm to 
ambient temperature with stirring. Tetrahydrofuran was removed in 
vacuo and the residue was dissolved in ethyl acetate. The mixture 
was washed with water twice and dried over magnesium sulfate. 
Removal of the solvent gave an intermediate product as an oil, to 
which was added 20% methanolic ammonia (75ml) and stirred at 
ambient temperature overnight. The resultant precipitate was 
collected by filtration and washed with cold methanol and diisopropyl 
ether successively, and dried to give (3RS)-3- 
benzyloxycarbonyIaminoO,9-dimethyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one as a white crystalline powder (6.17g, 63.5%). 

mp 238-239. 5°C 
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IR (Nujol, cm' 1 ) : 3210, 1718, 1690, 1678, 1628, 1059, 742, 

699 

'H-NMR (CDCl 3 ,c5) : 2.36 (3H, s), 2.46 (3H, s), 5.11 (2H, s), 
5.14 (1H, d, J = 8.3Hz), 6.50 (1H, d, J = 8.3Hz), 7.13-7.47 (8H, m) f 
8.48 (1H, s) 

APCI-MS (m/z) : 338 (M + + 1) 

Preparat ion 50-^ 

To a suspension of (3 RS)-3-benzy loxycarbonylamino-5,9- 
dimelhy)-2,3-dihydro-lH-l,4-benzodiazepin-2-one (3.22g) in 
methylene chloride (50ml) was added m-chloroperbenzoic acid (2.50g, 
1.5eq.mol) portionwisc under stirring at ice-bath cooling. The 
mixture was stirred for 3 days at ambient temperatures. From the 
reaction mixture methylene chloride was removed in vacuo and lo the 
residue was added an aqueous solution of sodium bicarbonate and 
stirred tor several minutes. The mixture was extracted with ethyl 
acetate twice and the combined extract was washed with aqueous 
sodium bicarbonate, water twice and brine. The organic layer was 
dried over magnesium sulfate and evaporated in vacuo to afford an 
amorphous mass, which was triturated in methanol and collected by 
filtration lo give (3RS)-3-benzyloxycarbonyIamino-5,9-dimethyl-2,3- 
dihydro-lH-l,4-benzodiazcpin-2-one-4-oxide (2.59g) as a crystalline 
powder. From the mother liquid, the second crop (0.25g) of the 
desired powder was prepared by crystallization in a mixture of 
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methanol and diisopropyl ether (3:1). 

'H-NMR (DMSO-d 6 , 6 ) : 2.38 (6H, s), 5.08 (2H, dd, 
J = 12.9Hz, 14.8Hz), 5.45 (1H, d, J = 9.3Hz), 7.15-7.52 (8H, m), 7.89 
(1H, d, J=9.3Hz), 10.49 (1H, s) 

APCI-MS (m/z) : 354 (M*+ 1) 

PjC Damtion 50-4 

A mixture of (3RS)-3-benzyloxycarbonylamino-5,9-dimethyl- 
2,3-dihydro-lH-l,4-benzodiazepin-2-one-4-oxide (2.83g) and acetic 
anhydride (7.6ml, lOeq.mol) in methylene chloride (60ml) was stirred 
for 4 days. From the reaction mixture methylene chloride was 
removed in vacuo. To the residue was added a mixture (60ml) of 
diisopropyl ether and n-hexane (1:1). The resultant crystalline 
powder was collected by filtration and washed with diisopropyl ether 
to give (3RS)-3-benzyloxycarbonylamino-5-acetoxymethyl-9-methyI- 
2,3-dihydro-lH-l,4-benzodiazepine-2-one (2.26g, 71.1%) as a 
crystalline powder. 

'H-NMR (CDCI 3 ,<5) : 2.01 (3H, s), 2.36 (3H, s), 4.95-5.29 
(5H, m), 6.48 (1H, d, J = 8.3Hz), 7.12-7.47 (8H, m), 7.94 (1H, s) 
APCI-MS (m/z) : 396 (IVT+ 1) 
IR (Nujol, cm" 1 ) : 3200, 1740, 1686 
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Preparation ^Q-* 



To a solution of (3RS)-3-benzyloxycarbony]amino-5- 

»«»o«y»elhyl-9-nieih,1.2.3.dihydro.lH.l 1 4.benzodi«zepin-2.0Be 
S (2.24g) in dimeihylformaraidc (40ml) was added portionwise sodium 
hydride (60% suspension in mineral oil, 0.227g) under stirring and 
ice-ba«h cooling. After the addition was completed, the suspension 
was stirred for 1 hour at ambient temperature. Then to the mixture 
after ice-bath cooling again was added dropwise a solution of t-butyl 
10 bromo.cei.te (l.llg) in dime, hylformamide (5ml). The mixture was 
stirred for 10 minutes under cooling and for 3.5 hours at ambient 
temperature. 

The reaction mixture was poured into ice-water and extracted 
with ethyl acetate. The extract was washed with water three times 
15 and dried over magnesium sulfate. Removal of the solvent afforded 
(3RS)-3-benzyloxycarbonylamino-l-t-butoxycarbonylmethyl-5- 

acetoxvme«hyl-9-meth y l-2 r 3-dihydro-lH-1.4-benzodiazepin-2-one 
(2.75g, 95.2%) as an amorphous mass which was used in a following 
reaction without further purification. 



20 



'H-NMR (CDC1,.(J) : 1.37 (9H, s), 2.09 (3H, s), 2.34 (3H, s), 
4.22 (2H, dd, J=16.8Hz, 210.1Hz), 5.09 (2H, s), 5.20 (2H, s), 5.29 
(1H, d, 1 = 8. 6Hz), 6.52 (1H, d, J = 8.6Hz), 7.25-7.52 (8H. m) 
APCI-MS (m/z) : 510 (M*+ 1) 



25 
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Preparation 50-6 

To a solution of (3RS)-3-benzyloxycarbonylamino-l-t- 
butoxycarbonylmethyl-5-acetoxymcthy 1-9- methyl- 2,3-dihydro- 1 H- 
5 l,4-benzodiazepin-2-one (3.02g) in methylene chloride (45ml) was 
added trifluoroacetic acid (4.6ml) under stirring at ambient 
temperature. The mixture was stirred for 20 hours under the same 
conditions. Methylene chloride was removed in vacuo and the 
residue was dissolved in ethyl acetate. The solution was washed 

10 with water four times and dried over magnesium sulfate. Removal 
of the solvent afforded an amorphous mass (2.82g), which was 
subjected to column chromatography on silica gel eluting with a 
mixture of chloroform and methanol (30:1). The fractions 
containing the desired product were combined and evaporated to give 

15 (3RS)-3-benzyloxycarbonylamino-l-carboxymethyl-5-acetoxymethyl- 
9-methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one (1.89g, 70.3%) as 
a crystalline powder. 

IR (Nujol, cm" 1 ) : 3300, 2800-2200 (br), 1740 (sh), 1720, 
20 1690, 1375, 1230, 1060, 750 

1 H - N M R (DMSO-d 6 , 6) : 2.04 (3H, s), 2.33 (3H, s), 4.25 (2H, 
dd, J = 17.0Hz, 139.4Hz), 4.96 (1H, d, J = 8.32Hz), 5.02 (2H, s), 5.17 
(2H, dd, J = 14.4Hz, 57.4Hz), 7.3-7.65 (8H, m), 8.31 (1H, d, 
J = 8.32Hz) 

25 APCI-MS (m/z) : 454 (M + + 1) 
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Preparation 50-7 

A mixture of (3RS)-3-benzyloxycarbonylamino-l- 
5 carboxy me thyl-5- ace toxymethyl-9-methy 1-2,3- dihydro-1 H-l ,4- 
benzodiazepin-2-onc (343. Omg), 3-azabicyclof 3.2.2]nonane 
(106. 3mg), 1-hydroxybenzotriazole (HOBT, 112. 4mg), l-(3- 
dimcthylaminopropyl)-3-ethylcarbodiimide hydrochloride (WSCD, 
160. 3mg) and triethylaminc (84.1mg) in dimethylformamide (7ml) was 

10 stirred for 12 hours at ambient temperature. The reaction mixture 
was poured into water and the mixture was extracted with ethyl 
acetate twice. The organic extract was washed with water three 
times and dried over magnesium sulfate. Removal of the solvent 
afforded an oil (0.45g), which was pulverized in diisopropyl ether and 

15 collected by filtration to give (3RS)-3-benzyloxycarbonylamino- 1 - 
(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5-acetoxymethyl-9- 
methyl-2,3-dihydro- 1 H-l ,4-benzodiazcpin-2-one (3 3 9. Omg, 80.0%) 
as a light yellow crystalline powder. 

20 IR (Nujol, cm" 1 ) : 3370, 1751, 1729, 1677, 1642, 1508, 1230, 

1056, 760 

'H-NMR (DMSO-d 6 , 6) : 1.4-1.8 (8H, m), 1.85-2.15 (2H, m), 
2.07 (3H, s), 2.37 (3H, s), 3.04-3.31 (2H, m), 3.60-3.82 (2H, m), 
4.68 (2H, dd, J = 14.7Hz, 288.3Hz), 4.90-5.14 (5H, m), 7.34-7.62 (8H, 
25 m), 8.26 (1H, d, J = 8.6Hz) 
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APCI-MS (m/z) : 561 (M*+ 1) 
Prepara tion 50-8 

A mixture of (3RS)-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmcthyl]-3-benzyloxycarbonylamino-5-acetoxymethyl-9- 
methyl-2,3-dihydro-lH-l,4-benzodiazcpin-2-one (320mg), ammonium 
formate (144mg) and 10% Pd-C(wet) (80mg) in 99% ethanoi (5ml) 
was stirred for 4 hours. The catalyst was removed by filtration 
through Celite® and the filtrate and the washings were combined and 
evaporated in vacuo to afford a residue, which was subjected to 
column chromatography on silica gel eluting with a mixture of 
chloroform and methanol (20:1). The fractions containing the 
desired product were combined and evaporated to give (3RS)-3- 
amino-l-[(3-azabicyclo[3.2.2]non-3-yl)carbonylmethylJ-5,9- 
dimcthyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one as an amorphous 
mass (178.8mg, 85.1%). 

'H-NMR (CDC1 3 ,<5) : 1.55-1.77 (8H. m), 1.95-2.17 (2H, m), 
2.35 (3H, s), 2.57 (3H, m), 3.29(2H, br, s), 3.36 (2H, m), 3.56-3.86 
(2H, m), 4.44 (1H, s), 4.50 (2H, dd, J=15.7Hz, 295.5Hz), 7.18-7.40 
(3H, m) 

APCI-MS (m/z) : 369 (i\T+ 1) 
Preparation s 1 - 1 
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(3RS)-l-(2-Acetylbenzyl)-3-benzyloxycarbonylamino-5- 
cyclohexyl-2,3-dihydro- 9- methyl- lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

5 

JR (Nujol, cm" 1 ) : 1660 

'H-NMR (CDCl 3> d) : 1.2-2.2 (10H, m), 2.38 (3H, s), 2.41 
(3H. s), 2.8-3.0 (1H, m), 4.21 (1H, d, J=17.1Hz), 5.0-5.2 (2H ; m), 
5.28 (1H, d, J = 8.2Hz), 5.40 (1H, d, J=17.1Hz), 6.51 (1H, d, J = 8.6Hz), 
10 7.2-7.5 (11H. m), 7.60 (1H, d, J = 77Hz) 

Mass (APCI) : 538 (M* + l) 

Preparation 51-2 

15 (3RS)-l-(2-Acetylbenzyl)-3-amino-5-cyclohexyl-2,3-dihydro- 
9-met hyl-1 H- 1 ,4-bcnzodiazepin-2-o ne was prepared in a similar 
manner to that of Preparation 59-6. 

'H-NMR (CDC1 3 ,(5) : 1.2-2.3 (10H, m), 2.37 (3H, s), 2.38 
20 (3H, s), 2.8-3.0 (1H, m), 4.21 (1H, d, J=17.0Hz), 4.43 (1H, br, s), 
5.39 (1H, d, J = 17.0Hz), 5.2-5.6 (6H, m), 7.6-7.7 (1H. m) 
Mass (APCI) : 404 (M* + l) 

Preparation 

25 
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To a solution of 3-azabicyclo[3.2.2]nonane (l.lg) and 
triethylamine (0.88g) in methylene chloride (25ml) was added 
portionwisc 2-chloroacetyl-6- me thylaniline (1.47g) under stirring and 
cooling in an ice-bath. After the addition was completed, the 
5 mixture was stirred at ambient temperature overnight. Removal of 
the solvent afforded a residue, which was dissolved in ethyl acetate 
and washed with water and brine. The organic layer was dried over 
magnesium sulfate and evaporated in vacuo to give a crystalline mass, 
which was pulverized in a mixture of n-hcxanc and diisopropyl ether. 
10 A dark yellow crystal was collected by filtration to give 2-[(3- 

azabicyclo[3.2.2]non-3-yl)acetyl]-6-methylaniline (1.92g, 88.2%). 

IR (Nujol, cm" 1 ) : 3440, 3325, 1630, 1608, 1580, 1552, 1374, 
1312, 1136, 1000, 944, 868, 857, 749 

'H-NMR (CDCla.ff) : 1.48-1.9 (10H, m), 2.16 (3H, s), 2.68 
(4H, d, J=4.2Hz), 3.68 (2H, s), 6.38 (1H, br), 6.58 (1H, t, J=7.3Hz), 
7.19 (1H, d, J = 7.3Hz), 8.10 (1H, d, J = 7.3Hz) 

APCI-MS (m/z) : 273 (JVT + 1) 

Preparation ^7:7 

(3RS)-3-Benzyloxycarbonylamino-5-(3-azabicyclo[3.2.2]non- 
3-yl)methyl-9-methyl-2 ) 3-dihydro-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 45-2. 
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mp : 149. 2-151. 4°C 

IR (Nujol, cm" 1 ) : 3400 (sh), 3220, 1718, 1700, 1681. 1532, 
1374, 1058, 980, 778, 749, 691 

'H-NMR (CDCI 3 ,d) : 1.2-1.8 (10H, m), 2.36 (3H, s), 2.35- 
5 2.7 (4H, m). 3.45 (1H, br, d, J=14.3Hz), 3.90 (1H, d, J = 14.3Hz). 5.11 
(2H, s), 5.19 (1H, d, J = 8.2Hz), 6.54 (1H, d. J = 8.2Hz), 7.1-7.8 (8H, 
m), 8.02 (1H, s) 

APCI-MS (m/z) : 461 (M*+ 1) 

10 ElfijiamuLD 12^3 

(3RS)-5-[(3-Azabicyclo[3.2.2]non-3-yl)methyl]-3-benzy]oxy- 

carbonylamino-2,3-dihydro-l,9-dimcthyl-lH-l,4-benzodiazepin-2- 
onc was prepared in a similar manner to that of Preparation 59-3. 



15 



IR (Nujol, em" 1 ) : 1720, 1670, 1620 

'H-NMR (CDCI 3! (5) : 1.2-1.8 (10H, m), 2.35 (3H, s), 2.4-2.7 
(4H, m), 3.15 (3H, s), 3.3-3.5 (1H, br, s), 3.9-4.1 (1H, br. s), 5.0-5.2 
(2H, m), 5.23 (1H, d, J = 8.4Hz), 6.64 (1H, d, J=8.5Hz), 7.2-7.6 (8H, 
20 m) 

Mass (APCI) : 475 (M*+l) 

Preparnttop 



25 



(3RS)-3-Amino-5-[(3-azabieyc]o[3.2.2Jnon-3-yi)methyl]-2,3- 
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dihydro-l,9-dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-6. 

'H-NMR (CDC1 3 ,£) : 1.2-1.8 (10H, m), 2.35 (3H, s), 2.3-2.6 
5 (4H, m), 3.15 (3H, s), 3.2-3.4 (1H, m), 3.9-4.1 (1H, br, s), 4.40 (1H, 
m), 3.2-3.6 (3H, m) 

Mass (APCI) : 341 (tvT+1) 

Preparation 53-1 

10 

To a solution of 2-chloroacet yl-6-methylaniline (1.84g) in 
methanol (50ml) was added 28% methanolic sodium methoxide (5.79g, 
3eq.mol.) under stirring and cooling in an ice-bath. The mixture 
was stirred for 0.5 hour under cooling and at ambient temperature 

15 overnight. Methanol was removed in vacuo to afford a residue, 

which was dissolved in ethyl acetate and washed with water and brine 
successively. The organic layer was dried over magnesium sulfate 
and evaporated in vacuo to give an oil which was subjected to column 
chromatography on silica gel eluting with chloroform. The 

20 fractions containing the desired product were combined and 

evaporated to give 2-mcthoxyacetyl-6-methylaniline (1.07g, 59.7% 
yield) as an oil. 



IR (Film, cm" 1 ) : 3410, 3340, 1655, 1620 (sh), 1610, 1585, 
25 1560, 1460, 1429, 1380, 1235, 1200, 1120, 1025, 982, 963, 930, 770 
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(sh), 744 

'H-NMR (CDCI3 ,d) : 2.17 (3H, s), 3.51 (3H, s), 4.70 (2H, s), 
6.41 (1H, br), 6.58 (1H. I , J = 7.3Hz), 7.19 (1H, d, J = 7.3Hz), 7.49 (1H, 
d, J = 7.3Hz) 

APCI-MS (m/z) : 180 (M*+ 1) 

Prcparn lion 53-2 

(3RS)-3-Benzyloxycarbonylamino-5-methoxymethyl-9- 
methyl-2,3-dihydro-lH-l,4-benzodiazcpin-2-onc was prepared in a 
similar manner to that of Preparation 45-2. 

IR (Nujol, cm" 1 ) : 3250 (sh), 3210, 1719, 1696, 1685 (sh), 
1530, 1394, 1374, 1085, 1060, 985, 970, 780, 750 

'H-NMR (CDCI 3 ,6) : 2.37 (3H, s), 3.31 (3H, s), 4.50 (2H, dd, 
J=13.5Hz, J = 49.8Hz), 5.11 (2H. s), 5.18 (1H, br, d), 6.58 (1H, br, d), 
7.15-7.6 (8H, m), 8.30 (1H, s) 

APCI-MS (m/z) : 368 (M + + 1) 

Preparation 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
cthoxycarbonyl-methyl-5-methoxymethyl-9-methyI-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 



159 



WO 98/15535 



PCT/JP97/03483 



, H-NMR(CDCI 3 ,d') : 1.22 (3H, t, J=7.1Hz), 2.34 (3H, br, s), 
3.46-3.48 (3H, m), 3.6-4.0 (2H, m), 4.12 (2H, q, J=7.1Hz), 4.0-4.3 
(1H, br), 4.8-5.1 (1H, br, s), 5.1-5.3 (2H, m), 5.3-5.7 (1H, m), 6.5- 
5 6.8 (1H, m), 7.2-7.6 (8H, m) 

Mass (APCI) : 454 (M + +l) 

Preparation ^.4 

0 (3RS)-3-BcnzyloxycarbonyIamino-2,3-dihydro-l- 

carboxymethyl-9-methyl-5-methoxymcthyl-lH-l,4-benzodiazcpin-2- 
one was prepared in a similar manner to that of Preparation 59-4. 

IR (Neat, cm" 1 ) : 1720, 1680 
> 'H-NMR (CDC1 3 ,<5) : 2.34 (3H, s), 3.4-3.9 (6H, m), 5.0-5.3 

(2H, m), 5.4-5.7 (1H, m), 6.6-6.8 (1H, m), 7.2-7.6 (8H, m) 
Mass (APCI) : 426 (M*+l) 

Prepnrntinn Vj-J 

(3RS)-l-[(3-Azabicyclof 3.2.2 ]non-3-yI)carbo nylmethyl]-3- 
bcnzyloxycarbony]amino-2,3-dihydro-5-mcthoxymethyl]-9-methyl- 
lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 
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'H-NMR (CDCl, , 6 ) : 1.4-1.9 (8H, m), 1.9-2.2 (2H, m), 2.36 
(3H, s), 3.2-3.4 (2H, m), 3.49 (3H, s), 3.5-3.7 (2H, br), 3.7-3.9 (2H, 
m). 4.6-4.8 (1H, m), 5.1-5.3 (3H, m), 5.3-5.4 (1H, m), 6.5-6.6 (1H, 
br), 7.2-7.6 (8H, m) 
5 Mass (APCI) : 533 (IVT + 1) 

Preparation "-f 

(3RS)-3- Amino- 1-f (3-azabicyclof 3.2. 2]non-3- 

10 yl)carbonylme ( hyl]-2,3-dihydro-5-methoxymethyl-9-methyl-lH-l ) 4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 

'H-NMR (CDCI 3 ,<5) : 1.4-2.1 (10H. m), 2.35 (3H, s), 3.2-3.5 
15 (2H, m), 3.61 (3H. s), 3.6-3.9 (4H, m), 4.5-4.8 (2H, m), 5.21 (1H, d, 
J=15.6Hz), 7.1-7.6 (3H, m) 

Mass (APCI) : 399 (M*+l) 



Preparati on 54-1 



20 



To a solution of (3RS)-3-benzyloxycarbonylamino-5- 
cyclohexyl-2 ) 3-dihydro-9-mcthyl-l-[N-methyl-N-(2- 
pyridyl)amino]carbonvlmethyl-lH-l,4-benzodiazepin-2-onc (400mg) 
in tetrahydrofuran (4ml) was added cyclohexyl magnesium chloride 
25 (1.08ml) under stirring a. 0°C. The mixture was stirred for twenty 
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minutes under the same conditions and at room temperature overnight. 
Ethyl acetate and a saturated aqueous solution of ammonium chloride 
were added to the reaction mixture. The separated organic layer 
was washed with 0.1N aqueous hydrochloric acid, water, a saturated 

5 aqueous sodium bicarbonate solution and brine successively and dried 
under magnesium sulfate. The solvent was removed in vacuo to 
afford a residue, which was subjected to column chromatography on 
silica gel eluting with a mixture of toluene and ethyl acetate (20:1) to 
give (3RS)-3-benzyloxycarbonylamino-5-cyclohexyl-l - 

10 cy clohexylcarbony lmc thy 1-2,3 -dihydro-9-me thy 1-1 H- 1,4- 
benzodiazepin-2-one. 

'H-NMR (CDCl 3 ,tf) : 1.1-2.0 (20H, m), 2.0-2.2 (1H, m), 2.31 
(3H, s), 2.85 (1H, br, s), 3.81 (1H, d, J = 17.0Hz), 4.88 (1H, d, 
15 J = 17.0Hz), 5.07-5.08 (2H, m), 5.19 (1H, d, J = 9Hz), 6.42 (1H, d, 
J = 9Hz), 7.1-7.5 (8H, br, m) 

Mass (APCI) : 530 (M + +l) 

Preparation 54-2 

20 

(3RS)-3-Amino-5-cyclohexyl-l - cyclohexylcarbonylmethyl- 
2,3-dihydro-9-melhyI-l H-l ,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-6. 

25 ! H-NMR(CDC1 3 ,5) : 1.1-2.2 (10H, m), 2.31 (3H, s), 2.3-2.5 
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(1H, br, s), 3.82 (1H, d ; J=16.9Hz), 4.35 (1H, s), 4.86 (1H, d, 
J = 16.9Hz), 7.2-7.5 (3H, m) 

Mass (APCI) : 396 (IVr + 1) 

Preparation 55-1 

2-Chloroacelyl-6-methylaniline was prepared in a similar 
manner to that of Preparation 50-1. 

IR (Nujol, cm 1 ) : 3400, 3340, 1655, 1610, 1587, 1560, 1380, 
788, 738, 700 

'H-NMR (CDC1 3 ,<5) : 2.17 (3H, s), 4.70 (2H, s), 6.2 (1H, br), 
6.60 (1H, t, J = 7.2Hz), 7.22 (1H, d, J = 7.2Hz), 7.53 (1H, d, J = 7.2Hz) 
APCI-MS (m/z) : 184 (M + + 1), 186 (M* + 3) 

Preparati on 55-? 

To a solution of 2-chloroacetyI-6-methylaniline (2.0g) in 
methylene chloride (20ml) was added 1-methylpiperazine (2.29g) 
under stirring and cooling in an ice-bath. The mixture was stirred 
overnight at ambient temperature. Methylene chloride was removed 
in vacuo and to the residue were added ethy] acetate and diluted 
aqueous solution of sodium bicarbonate. From the aqueous layer 
the desired product was extracted with ethyl acetate five limes and 
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combined organic extract was washed with brine. After drying over 
magnesium sulfate, the solvent was removed in vacuo to give 2-[(4- 
methylpiperazin-l-yl)acetyl]-6-methylaniline (2.07g, 76.9% yield) as 
a crystalline mass. 

IR (Nujol, cm" 1 ) : 3380, 3280, 1654, 1610, 1588, 1562, 1375, 
1280, 1141, 1005, 974, 780, 740 

"H-NMR (CDC1 3 ,<S ) : 2.16 (3H, s), 2.31 (3H, s), 2.55 (4H, br, 
m), 2.65 (4H, br, m), 3.79 (2H, s), 6.41 (1H, br, s), 6.57 (1H, t, 
J = 7.3Hz), 7.20 (1H, d, J = 7.3Hz), 7.72 (1H, d, J = 7.3Hz) 

APCI-MS (m/z) : 248 (M + + 1) 

Preparation 55-1 

(3RS)-3-Benzyloxycarbonylamino-5-(4-methylpiperazin-l- 
yl)methyl-9-methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 45-2. 

'H-NMR (CDCl 3f ff) : 2.25 (3H, s), 2.35 (3H, s), 2.2-2.3 
(8H, m), 3.58 (2H, dd, J=13.7Hz, 45.9Hz), 5.10 (2H, s), 5.16 (1H, d, 
J = 8.2Hz), 6.56 (1H, d, J = 8.2Hz), 7.1-7.73 (8H, m), 8.05 (1H, s) 
APCI-MS (m/z) : 436 (M + + 1) 

Preparation 55-4 
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(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l,9-dimethyl- 
5-(4-methylpiperazin-l-yl)methyI-lH-l > 4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm -1 ) : 1710, 1680 

l H-NMR(CDCl 3 ,c5) : 2.27 (3H, s), 2.35 (3H, s), 3.17 (3H, s), 
2.4-2.6 (8H, m), 3.40 (1H, d, J = 13.5Hz), 3.81 (1H, d, J = 13.5Hz), 
5.0-5.3 (3H, br, m), 6.63 (1H, d, J = 8.2Hz), 7.2-7.6 (8H, m) 

Mass (APCI) : 450 (1VT+1) 

Preparation 56-1 

Dimethylamine aqueous solution (50%, 5.41g) was added to a 
solution of 2-chloroacetyl-6-methylaniline (3.67g) in methanol (50ml) 
under stirring and cooling in an ice-bath. The mixture was stirred 
for 3 hours at ambient temperature. Methanol was removed in 
vacuo to give a residue, which was dissolved in ethyl acetate and 
washed with water. From the organic layer a basic subrtance was 
extracted with 1 N- hydrochloric acid twice. The aqueous extract 
was washed with ethyl acetate and basidified with lN-sodium 
hydroxide aqueous solution. The mixture was extracted with ethyl 
acetate Iwice and washed with water and brine. The organic extract 
was dried over magnesium sulfate and evaporated in vacuo to afford 
an oil (2.58g), which was pulverized in a mixture of n-hexane and 
diisopropy] ether (1:1) and collected by filtration to give 2-(N,N- 
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dimethylamino)acety]-6-methylaniline (2.03g, 52.8% yield) as a 
yellow crystalline powder. 

IR (Nujol, cm" 1 ) : 3410, 3300, 1640, 1612, 1585, 1552, 1378, 
5 1008, 983, 862, 770, 745 

•H-NMR (CDC1 3 ,<5) : 2.16 (3H, s), 2.37 (6H, s), 3.71 (2H, s), 
6.41 (1H, br), 6.58 (1H, dd, J = 7.2Hz, 8.1Hz) 7.18 (1H, d, J = 7.2Hz), 
7.71 (1H, d, J=7.2Hz) 

APCI-MS (m/z) : 193 (M*+ 1) 

Prepnr.itmn 

(3RS)-3-Bcnzyloxycarbonylamino-5-(N,N- 

dimethylamino)methyl-9-methyl-2,3-dihydro-lH-l,4-benzodiazcpin- 
2-one was prepared in a similar manner to that of Preparation 45-2. 

mp : 204.1 -205. 2°C 

IR (Nujol, cm' 1 ) : 3250 (sh), 3200, 1718, 1695, 1685, 1615, 
1530, 1391, 1370, 1058, 855, 785, 752. 690 

'H-NMR (CDC\ 3 ,6) : 2.18 (6H, s), 2.34 (3H, s), 3.52 (2H, dd, 
1 = 13. 7Hz, 101.6Hz), 5.11 (2H, s), 5.19 (1H, d, J = 8.4Hz), 6.53 (1H, 
d , J=8.4Hz), 7.18-7.4 (7H, m), 7.58 (1H, d, J = 7.8Hz), 8.07 (1H, s) 
APCI-MS (m/z) : 381 (M*+ 1) 

Preparation 
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(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l - 
ethoxycarbonyl-methyl-5-(N,N-dimethyIamino)methyl-9-methy]-lH^ 
1 ,4-benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

IR (Neat, cm" 1 ) : 1750, 1720, 1675, 1620 
1 H-NMR(CDCI 3 ,(5) : 1.20 (3H, t, J = 7.1Hz), 2.34 (3H, s), 
2.35 ( 6 H T s), 3.59 (2H, s), 3.82 (1H, d, J=16.9Hz), 4.09 (2H, q, 
J = 7.1Hz), 4.76 (1H, d, J = 16.9Hz), 5.29 (1H, d, J = 8.7Hz), 6.54 (1H, d, 
J = 8.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 467 (IVT+1) 

Preparation 56-4 

(3RS)-3-BenzyloxycarbonyIamino-2,3-dihydro-l- 
carboxymethyl-9-methyl-5-(N,N-dimethylamino)methy]- 1 H - 1 ,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1715, 1685, 1600 

'H-NMR (DMSO-d 6 ,tf) : 2.27 (3H, s), 2.31 (3H, s), 2.46 (3H, 
s), 3.5-3.8 (3H. m), 3.42 (1H, d, J = 16.5Hz), 4.98 (1H, d, J = 9.6Hz), 
5.01 (2H, s), 7.1-7.4 (5H, m), 7.45 (1H, d, J=7.1Hz), 7.76 (1H, d, 
J = 7.3Hz), 8.07 (1H, d, J = 8.6Hz), 8.31 (1H, s) 
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Mass (APCI) : 439 (M*+l) 
Preparation 56-5 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 
benzyloxycarbonylamino-2,3-dihydro-9-methy]-5-(N,N- 
dimethylamino)-methyl-lH-l,4-benzodiazepin-2-one was prepared in 
a similar manner to thai of Preparation 59-5. 

IR (Neat, cm" 1 ) : 1735, 1655, 1625 

l H-NMR(CDCl 3 ,5) : 1.5-1.9 (8H, m), 1.9-2.2 (2H, m), 2.22 
(3H, s), 2.34 (6H ; s), 3.1-3.5 (4H, m). 3.6-3.8 (2H, m), 3.82 (1H, d, 
J=15.5Hz) ) 4.97-5.31 (4H, m), 7.1-7.5 (7H, m), 7.7-7.9 (1H, m) 

Mass (APCI) : 546 (M f +1) 

Preparati on 56-6 

(3RS)-3-Amino-l-[(3-azabicyclof3.2.2]non-3- 

y])carbonylmethyl]-2,3-dihydro-5-(N,N-dimethylamino)methyl-9- 
methyl-lH-l,4-benzodiazepin-2-one was prepared in a similar manner 
to that of Preparation 59-6. 

IR (Neal, cm" 1 ) : 3320, 1645 

'H-NMR(CDCI 3 ,tf ) : 1.2-2.6 (19H, m), 3.2-4.0 (6H, m), 4.13 
(1H, m), 4.47 (1H, m), 5.10 (1H, m), 7.25 (2H, m), 7.70 (1H, m) 
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Mass (APCI) : 412 (M + +l) 



Preparation ^7-1 



2-(4-chlorobutanoyI)-6-methylaniline was prepared in a 
similar manner to that of Preparation 50-1. 

l H-NMR (CDCla.d) : 2.16 (3H, s), 2.20 (2H, m), 3.15 (2H, i, 
J = 7.0Hz), 3.66 (2H, t, J = 6.3Hz), 6.38 (1H, br, s), 6.5-6.7 (1H, m), 
7.1-7.3 (1H, m), 7.6-7.8 (1H, m) 

Mass (APCI) : 212 (M*+l) 



Preparation S7.? 



A mixture 0 f 2-(4-chlorobutanoyl)-6-met hylaniiine (538mg) 
and potassium t-butoxide (285mg) in telrahydrofuran (8ml) was 
stirred at room temperature for l.Shour. EthyJ acetate and 0.1N 
aqueous hydrochloric acid were added to the reaction mixture. The 
separated organic layer was washed with water, saturated aqueous 
sodium bicarbonate and brine successively and dried over magnesium 
sulfate. Removal of the solvent in vacuo gave 2- 
cyclopropylcarbonyl-6-methyianiline (445mg, 100.0%) as a 
crystalline powder. 



IR (Nujoi, cm" 1 ) : 3450, 3300, 1610 
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'H-NMR (CDCl 3 ,tf) : 0.90-1.00 (2H, m), 1.14-1.21 (3H, m), 
2.17 (3H, s), 2.5-2.8 (1H, m), 6.25 (2H, m), 6.64 (1H, t, J=7.2Hz), 
7.22 (1H, t, J = 7.2Hz), 7.88(1H, d, J = 8.2Hz) 

Mass (APCI) : 176 (M*+l) 

Preparation 

(3RS)-3-Benzyloxycarbonylaraino-5-cyclopropyl-2,3-dihydro- 
9-methyl-l H-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 45-2. 

IR (Nujol, cm" 1 ) : 1715, 1675, 1620 

'H-NMR (DMSO-d 6 ,<5) : 0.7-1.2 (4H, m), 2.03 (1H, m), 2.34 
(3H, s), 4.79 (1H, d, J=8.6Hz), 5.02 (2H, br, s), 7.1-7.5 (6H, m), 
7.6-7.8 (1H, m), 7.9-8.2 (1H, m), 9.96 (1H, br, s) 

Mass (APCI) : 364 (M*+l) 

Prepnr.-ni on 57-4 

(3RS)-3-Benzyloxycarbonylamino-5-cyclopropyl-2,3-dihydro- 
l-cthoxycarbonylmcthyi-9-methyl-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Neat, cm" 1 ) : 1750, 1700, 1630 

'H-NMR (CDC1 3 ,<5 ) : 0.83-0.94 (2H, m), 0.98-1.10 (2H, m), 
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1.19 (3H, t, J = 7.1Hz), 1.9-2.4 (1H ? m), 2.33 (3H, s), 3.80 (1H ? d, 
J = 16.8Hz), 4.10 (2H, q, J = 7.1Hz), 4.85 (1H, d, J = 16.8Hz), 5.01-5.14 
(2H, m), 5.18 (1H, d, J = 8.7Hz), 6.36 (1H, d, J = 8.6Hz), 7.2-7.4 (7H ? 
m), 7.63-7.68 (1H, m) 

Mass (APCI) : 450 (M + +l) 

Preparation S7-S 

(3RS)-3-Benzyloxycarbonylamino-5-cycIopropyl-2,3-dihydro- 
1 -carboxymethy 1-9- methyl- 1 H- 1 ,4-benzodiazepin-2 -one was prepared 
in a similar manner to that of Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1730, 1680, 1610 

l H-NMR (CDC1 3 ,(S) : 0.82-0.90 (2H, m), 0.96-1.07 (2H, m), 
1.26 (3H, t, J=7.1Hz), 1.90-2.04 (1H, m), 2.31 (3H, s), 3.80 (1H, d, 
J=17.3Hz), 4.89 (1H, d, J=17.3Hz), 4.93-5.12 (2H, m), 5.18 (1H, d, 
J = 8.7Hz), 6.40 (1H, d, J = 8.7Hz), 7.2-7.4 (7H, m), 7.5-7.6 (1H ? m) 

Mass (APCI) : 422 (M + +l) 

Preparation S7-6 

(3RS)-l-[(3-Azabicyclo[3.2.2Jnon-3-yl)carbonylmcthylJ-3- 
benzyloxyearbonylamino-5-cyclopropyl-2 ? 3-dihydro-9-met hyl-lH- 
1 ,4-benzodiazepin-2-one was prepared in a similar manner to thai of 
Preparation 59-5. 
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IR (Nujol, cm" 1 ) : 1725, 1675, 1650, 1615 

'H-NMR (CDCl 3 ,ff) : 0.87-1.09 (4H, m), 1.25-1.73 (8H, m), 
2.03-2.15 (3H, m), 2.36 (3H, s), 3.31-3.80 (4H, m), 3.84 (1H, d, 
J = 15.5Hz), 5.10 (2H, m), 5.14 (1H, d, J=15.5Hz), 5.19 (1H, d, 
J=8.7Hz), 6.38 (1H, d, J = 8.6Hz), 7.2-7.5 (7H, m), 7.6-7.7 (1H, m) 

Mass (APCI) : 529 (M + + l) 

Prepnmtirfn S7.7 

(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)car bony lmethyl]-5-cyclopropy 1-2, 3-dihydro-9-methyl-lH- 1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1675, 1645. 1600 

'H-NMR (CDCI 3 ,5) : 0.85-1.06 (4H, m), 1.4-1.8 (8H, m), 
1.9-2.2 (2H, m), 2.23 (1H, br, s), 2.37 (3H, s), 3.35-3.67 (4H, m), 
3.86 (1H, d, J=15.5Hz), 4.34 (1H, s), 5.17 (1H, d, J = 15.5Hz), 7.1-7.4 
(2H, m), 7.6-7.7 (1H, m) 

Mass (APCI) : 395 (M'+l) 

Prepnrntinn 

2-methyl-6-isovalerylaniline was prepared in a similar manner 
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to that of Preparation 50-1. 

IR (Nujol, cm" 1 ) : 3475, 3330, 1638, 1610, 1580, 1555, 1025, 
951, 742 

'H-NMR (CDC1 3 ,<5) : 0.99 (6H, d, J = 6.6Hz), 2.17 (3H, s), 
2.27 (1H, m), 2.81 (2H, d, J = 6.9Hz), 6.4 (1H, br), 6.59 (1H, dd, 
J=7.3Hz, J = 8.0Hz), 7.16-7.3 (2H, m), 7.66 (1H, d, J = 8.0Hz) 

APCI-MS (m/z) : 192 (M*+ 1) 

Preparation SX.7 

(3RS)-3-Benzyloxycarbonylamino-5-isobutyl-9-methyl-2,3- 
dihydro- 1H- l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 45-2. 

mp : 208.4-209. 1 °C 

IR (Nujol, cm" 1 ) : 3250 (sh), 3200, 1718, 1690 (sh), 1680, 
1526, 1390, 1367, 1057, 983, 761, 698 

'H-NMR (CDC1 3 ,<5) : 0.75 (3H, d, J = 6.6Hz), 0.86 (3H, d, 

J = 6.6Hz), 1.79 (1H, m), 2.36 (3H, s), 2.46 (1H, dd, J = 9.4Hz, 

J=13.9Hz), 2.87 (1H, dd, J = 3.9Hz, J = 13.9Hz), 5.10 (2H, s), 5.15 (1H, 

d, J = 8.4Hz), 6.48 (1H, d, J = 8.4Hz), 7.12-7.45 (8H, m), 8.24 (1H, br, 

s) 

APCI-MS (m/z) : 380 (M"+ 1) 
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Preparation 58-3 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l - 

ethoxycarbonylmethyl-5-isobutyl-9-methyl-lH-l,4-benzodiazepin-2- 
one was prepared in a similar manner to that of Preparation of 59-3. 

1R (Neat, cm" 1 ) : 1750, 1720, 1620 

'H-NMR (CDC] 3 ,<5) : 0.96 (6H, d, J = 6.6Hz), 1.21 (3H, t, 
J = 7.1Hz), 2.13-2.28 (1H, m), 2.35 (3H, s), 2.57-2.88 (2H, m), 3.89 
(1H, d, J=16.9Hz), 4.12 (2H, q, J = 7.1Hz), 4.64 (1H, d, J=16.9Hz), 
5.06 (1H, d, J = 12.4Hz), 5.13 (1H, d, J=12.4Hz), 5.25 (1H, d, 
J = 8.6Hz), 6.50 (1H, d, J = 8.6Hz), 7.2-7.4 (8H, m) 

Mass (APCI) : 466 (1VT+1) 

Preparat ion 58-4 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro - 1- 
carboxymethyl-5-isobutyl-9-methyl-lH-l,4-benzodiazcpin-2-one was 
prepared in a similar manner to that of Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1715, 1680. 1610 

'H-NMR (CDC1 3 ,<?) : 0.91 (3H, d, J = 6.6Hz), 0.93 (3H, d, 
J = 6.6Hz), 2.1-2.2 (1H, m), 2.34 (3H, s), 2.55-2.73 (2H, m), 3.91 (1H, 
d, J = 17.2Hz), 4.68 (1H, d, J = 17.2Hz), 5.04 (1H, d, J = 12.4Hz), 5.12 
(1H, d, J = 12.4Hz), 6.56 (1H, d, J = 8.6Hz), 5.24 (1H, d, J = 8.6Hz), 
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7.2-7.4 (8H, m) 

Mass (APCI) : 438 (M*+l) 

Prenarntinn 58-S 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-y])carbony]methyl]-3- 
benzyloxycarbonylamino-2,3-dihydro-9-methyl-5-isobutyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm' 1 ) : 1710, 1675, 1650 

l H-NMR(CDCl 3 ,tf) : 0.15 (6H, d, J = 6.6Hz), 1.5-1.8 (8H, br), 
1-9-2.2 (2H, m), 2.2-2.3 (1H, m), 2.36 (3H, s), 2.58-2.95 (2H. m), 
3.31-3.40 (2H, m), 3.53-3.82 (2H, m), 3.91 (1H, d, J=15.7Hz), 4.95 
(1H, d, J=15.7Hz), 5.05 (1H, d, J=12.4Hz), 5.12 (1H, d, J = 12.4Hz), 
5.27 (1H, d, J=8.6Hz), 6.51 (1H ; d, J = 8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI) : 545 (M*+l) 

Preparalinn Sft-ft 

(3RS)-3-Amino-l-[(3-Azabicyclo[3.2.2Jnon-3- 
y))carbony]methyl]-5-isobutyl-2,3-dihydro-9-mcthyI-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 
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IR (Nujol, cm" 1 ) : 3380, 1680, 1650 

'H-NMR(CDC1 3 ,6) : 0.98 (3H, d, J = 6.5Hz), 0.99 (3H, d, 
J = 6.5Hz), 1.5-1.8 (8H, m), 1.9-2.1 (2H, ra), 2.2-2.3 (1H, m), 2.36 
(3H, s), 2.56-2.68 (1H, m), 2.77-2.88 (1H, m), 3.35-3.44 (2H, m), 
3.53-3.63 (1H, m), 3.77-3.85 (1H, m), 3.82 (1H, d, J = 15.7Hz), 
4.41(1H, s), 4.97 (1H, d, J=15.7Hz), 7.1-7.4 (3H, m) 

Mass (APCI) : 411 (M + + l) 

Preparation 59-1 

2-Propanoyl-6-methylaniline was prepared in a similar manner 
to that of Preparation 50-1. 

'H-NMR (CDC1 3 ,<5) : 1.21 (3H, t, J=7.3Hz), 2.16 (3H, s), 
2.98 (2H, q, J = 7.3Hz), 6.40 (2H, m), 6.5-6.6 (1H, m), 7.18 (1H, d, 
J=7.1Hz), 7.66 (1H, d, J=8.1Hz) 

Mass (APCI) : 164 (M*+l) 

Preparati on 59-2 

(3RS)-3-BenzyloxycarbonyIamino-2,3-dihydro-5-ethyI-9- 
methyl- 1 H- 1 ,4-benzodiazepin-2-one was prepared in a similar manner 
to that of Preparation 50-2. 

IR (Nujol, cm" 1 ) : 1705, 1675, 1610 
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1 H - N M R (DMSO-d 6 , r5) : 0.99 (3H, t, J = 7.4Hz), 2.34 (3H, s), 
2.65-2.90 (2H, m), 4.86 (1H, d, J = 8.6Hz), 5.03 (2H, s), 7.1-7.5 (7H, 
m), 7.58 (1H, d, J = 7.9Hz), 8.09 (1H, d, J = 8.6Hz), 9.95 (1H, s) 

Mass (APCI) : 352 (M* + l) 

5 

Preparation 59-3 

A mixture of (3 RS)-3-benzyloxycarbonylamino-5-ethyl-2,3- 
dihydro-9-methyl-lH-l,4-benzodiazepin-2-one (l.Og) and 60% 

10 sodium hydride (120mg) in N, N-dimethylformamide was stirred at 0°C 
for 1 hour and at room temperature for 3 hours. To the resultant 
mixture was added dropwisc ethyl bromoacetate (476mg) under 
cooling at 0-5°C in an ice-bath. The mixture was stirred for 5.5 
hours under the same conditions. The reaction mixture was poured 

15 into 0.1N aqueous hydrochloric acid and extracted with ethyl acetate. 
The extract was washed with water twice, saturated aqueous sodium 
bicarbonate and brine successively and dried over magnesium sulfate. 
The solvent was evaporated in vacuo to afford (3RS)-3- 
benzyloxycarbonylamino-5-ethyl-2,3-dihydro-l- 

20 e t ho xycarbonylme thy 1-9- methyl - 1H-1 ,4-benzodiazepin-2-one ( 1 .55g) 
as an oil. 

IR (Neat, cm" 1 ) : 1750, 1720, 1622 

'H-NMR (CDCl 3 ,tf ) : 1.0-1.35 (6H, m), 2.33 (3H, s), 3.78 
25 (1H, d, J=16.8Hz), 2.75-2.98 (2H, m) 5 4.85 (1H, d, J = 16.8Hz), 4.10 
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(2H, q, J=7.1Hz), 5.06 (1H, d, J=12.3Hz), 5.13 (1H, d, J = 12.3Hz) f 
5.27 (1H, d, J = 8.7Hz), 6.49 (1H, d, J = 8.6Hz) ? 7.2-7.4 (8H, m) 
Mass (APCI) : 438 (ivT + 1) 

Preparation ^-4 

A mixture of (3RS)-3-bcnzyJoxycarbony]amino-2 J 3-dihydro- 
5-ethy]-l-eihoxycarbonylmeihyN9-mcthyl-lH-l,4-benzodiazepin-2. 
one (1.55g) and IN sodium hydroxide (7.0ml) in 1 ,2-dimethoxyethane 
(10ml) was stirred at room temperature overnight. The reaction 
mixture was evaporated in vacuo to afford a residue, which was 
dissolved in a mixture of ethyl acetate and IN aqueous hydrochloric 
acid. The separated organic layer was washed with water and brine, 
and then dried over magnesium sulfate. The solvent was evaporated 
in vacuo to afford a residue, which was triturated in diisopropy] ether 
and collected by filtration to give (3 RS)-3-benzy lo xycarbony lamino- 
5-ethy]-l-carboxymethyl-23-dihydro-9-methyl-lH-l,4- 
benzodiazepin-2-one (1.22g, 84.2% yield) as a white crystalline 
powder. 

IR (Nujol, cm" 1 ) : 1720, 1670, 1615 

l H-NMR (CDCl 3 ,d) : 1.14 (3H, t, J = 7.4Hz), 2.31 (3H, s), 
2.74-2.95 (2H, m), 3.79 (1H, d, J=17.1Hz), 4.86 (1H, d, J=17.1Hz), 
5.03 (1H, d, J=12.4Hz), 5.01 (1H, d, J=12.4Hz), 5.26 (1H, d, 
J = 8.7Hz), 6.62 (1H, d, J = 8.7Hz), 7.2-7.4 (8H, m). 7.87 (1H, br) 
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Mass (APCI) : 410 (IvT + l) 
Preparation 

A mixture of (3RS)-3-benzyloxycarbonylamino-5-ethyl-2,3- 
dihydro-l-carboxymethyl-9-methyl-l H- 1 ,4-benzodiazepin-2-one 
( 1 .22g), N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide 
hydrochloride (642mg), 1 -hydroxybenzotriazole (453mg), 3- 
azabicyclo[3.2.2]nonane (419mg) and triet hylamine (1.55ml) in N,N- 
dimethylformamide (30ml) was stirred at room temperature overnight. 
Ethyl acetate and 0.1N aqueous hydrochloric acid were added to the 
reaction mixture, which was stirred for several minutes. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water twice, a saturated aqueous solution of sodium bicarbonate 
and brine, successively, and then dried over magnesium sulfate. The 
solvent was evaporated in vacuo, and the residue was triturated in 
diisopropyl ether and collected by filtration to afford (3RS)-1-[(3- 
azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 
benzyloxycarbonylamino-2,3-dihydro-5-ethyl-9-mcthyl-l H-1,4- 
bcnzodiazepin-2-one (1.23g, 79.9%) as a crystalline powder. 

IR (Nujol, cm" 1 ) : 1718, 1675, 1650 

'H-NMR (CDCI 3 ,<5) : 1.26 (3H, t, J = 7.4Hz), 1.5-1.8 (10H, m), 
2.34 (3H, s), 2.90 (2H, q, J = 7.4Hz), 3.29-3.36 (2H, m), 3.55-3.64 
(1H, m), 3.79 (1H, d, J = 15.6Hz), 3.7-3.86 (1H, m), 5.05 (1H, d, 
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J=12.4Hz), 5.12 (IH, d. J-12.4H*). 5.14 (IH, d, J = 15.6Hz), 5.28 (IH, 
d. J=8.7Hz), 6.50 (IH, d, J = 8.7Hz), 7.2-7.4 (8H, m) 
Mass (APCI) : 517 (M + +l) 

5 Prep.nrn.jnn fQ.A 

A mixture of (3RS)-3-ben Z yloxycarbonylamino-l-[(3- 

a Z abic y clo f 3.2.2]non-3- y |)-c a rbonyI m e,h y l]-5-e,hyl-2,3-dihydro-9- 
methyl-lH-l,4-benzodiazepin-2-one (1.23g), 10% palladium on 
'0 carbon (50% wet, 250mg) and ammonium formate (600mg) in cthano. 
(15ml) was stirred at room temperature for 1 hour. The catalyst was 
filtered off and the filtrate was evaporated in vacuo to afford a 
residue, which was dissolved in ethyl acetate and washed with 
saturated aqueous sodium bicarbonate, water and brine successively. 
15 After drying over sodium sulfate, the solvent was evaporated in vacuo 
to afford a residue, which was triturated in diisopropyl ether and 
collected by filtration to give (3RS)-3-amino- 1 - [(3- 

azabic yc lo [ 3.2.2]non-3-yl)carbonylme,hyl]-5-e,hy)-2,3-dihydro-9- 
methyl-lH-l,4-benzodiazepin-2-one (792mg, 87.0% yield) as a 
20 crystalline powder. 

IR (Nujol, cm" 1 ) : 3360, 3370, 1680, 1655 
'H-NMR (CDCI, ,6) : 1.27 (3H, ,, J = 7 .3Hz), 1.5-1.8 (8H, m), 
1-8-2.1 (2H, m), 2.35 (3H, s), 2.89 (2H, q, J = 7.3Hz), 3.3-3.42 (2H, 
25 m), 3.5-3.6 (2H, m), 3.79 (IH, d, J=15.5Hz), 4.41 (1 H , s), 5.17 (IH, 
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d ' J=15 5 H Z ), 7.1-7.4 (3H, m) 

Ma " (APCI) : 383 (M' + l) 



Pre P^rniirn 6P_ 



(3RS >- 3 - B «^oxyc»,bo„ y ,a rail , 0 . 2i3 . (iil , ydro . 1 

— — - „ . 5imilar ma _ ; h ; 

Preparation 59-3. f 



10 



IR (Nu j°'- W"" 1 ) : 1720, 1675 
'H-iNMR (DMSO-d 6>< ?) • 0 97 nw , 

3 -( 2 H, q , J=7 ,„ z)4 1(H ; (3h ' — (3H , s)> 
— )-05 (1H br ; 0 H ;: 7Hz) ' 468(iH ' d ' 

' - 7 -8 (HH, m ), 8.4-8.6 (l Ht m) 
Ma " (APCI): 504 ( M - + l) 



20 



25 



I, "" , P»»r»-l-«.r6., r .« 1 » rI . 9 . B , lt 

' P ' d ' na5 ' m,,a ' —-«■•.».. ofExa mpIc 48 . 2 . 

' R '""j" 1 ' "»"') : 1720. 1680 

' H - NMR < C -^).- ( 3„. s) ,, 88(1H , d ^ 72H2) 
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4.84 (1H, d. J=17.2Hz), 5.0-5.3 (2H, m), 5.42 (1H, d, J = 8.7Hz), 6.67 
(1H, d, J=8.7Hz). 6.9-7.5 (11H, m), 7.6-7.8 (1H, m) 
Mass (FAB) : 476 (NT + 1) 

Prepnrn|inn 61-1 

(3RS)-3-Benzyloxycarbonylamino-l- 

cyc)ohexylcarbonylmethyl-2.3-dihydro-5-ethyl-9-methyI-lH-l,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-3. 

IR (Nujol, cm' 1 ) : 3350, 1710, 1670, 1620 

'H-NMR (CDC1 3 .6): 1.27 (3H, t, J = 7.4Hz), 1.1-2.0 (10H, m), 
2.2-2.4 (l Hf m), 2.32 (3H, s), 2.92 (2H, q, J = 7.4Hz), 3.75 (1H, d, 
J=17Hz), 5.05 (1H. d, J=17Hz), 5.0-5.2 (2H, m), 5.25 (1H, d, 
J = 8.7Hz), 6.45 ((1H. d, J=8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(e/z) : 476 (M'+l) 

£lcparation 61-? 

(3RS)-3-Amino-l-cyclohexylearbonylmethyl-2,3-dihydro-5- 
ethyl-9-methyl-lH-l,4-benzodiaze P in-2-one was obtained in a similar 
manner to that of Preparation 59-6. 

IR (Neat, cm* 1 ) : 3380, 3320, 1720, 1680 
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'H-NMR (CDCI3 y 6) : 1.29 (3H, t, J = 7.1Hz), 1.1-1. 4 (5^ m) 

'•^.0(5H, m)l 2.0-2.2 (2H, m)l 2.2-2.4 (1H , m) , 2 .32 (3H s) 
2-8-3.0 (2H( 3.74(1H. d, I.17.OH,,. 4.39 (1H . J-,.5H.,. 5 06 
(1H, d, J-17.0HZ), 7.1-7.4 (3H, m ) 

Mass (APCl)(e/z) : 342 (M*+l) 

Prepar, 1 t i nn f,?.] 

(3RS)-3-Benzyloxycarbonylamino-l- 

bcn 2 „„ a , epi „. 2 . 0 „ £ was obu . ntd . n a sim . |ar (o ^ ^ 

Preparation 59-3. 



'R (Nujol. cm'', : 3350, 1720, 1670. 1610 
'H.N M R ( CDC la , tf):I . 19(3H , d J=?1H2) 133(JH ^ 

» , - 6 - 6H2 >-'^O(>0H.n,,, 2 .32 ( 3H.., ) , 2 . 2 . 2 . 4(]H , 111) ,3;. 33 
<>»-). 3.79 (.H.U. J .,7.0H„. 4 ,3 „H. d. l., 7 .. Hl) , 5.0, „„ d 

, - ,i - 6H "K s -".--i-».«H.,.,. 2 o(iH... J ... 7 „ I) .,. 42(JH ; ' 

J =8-6Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(e/z) : 490 (W+l) 



20 

Prep ;i r- fl |, rrl I 



(3RS)-3-Amino-l-cvclohexylcarbon y l m e,h y l-2,3-dihydro-5 
.•-prop y ,. 9 . methyMH . M . bcn2odiazcpin 2 onc obuined ^ a 

» s.m.Iar manner lo that of Preparation 59-6. 
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IR (Neat, cm" 1 ) ; 3380, 3320, 1725, 1680, 1620 
'H-NMR(CDC. 3 , 1.21 (3H.d.J-7.0H,). 1.35 (3H.d 

J=6.6Hz), 1.1-1.5 (5H, m)> 1.5-2.2 (5H, m) , 2.2-2.4 (1 H , m), 2 35 
« (3H, s), 3.1-3.3 (, H . m) , 3 .80(1H, d, i=l 7 .0H 2 ), 4.34 (1H . s), 4 . 92 
(1H, d J=17,0Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (M + +l) 



Pre p;i r:, t i„ n 1 



0 



(3RS)-3-Benzyloxycarbonylamino-l- 

cyc!ohep Iy lcarbonylme«hyl-2,3-dihydro-5,9-dimethyl-l H -l,4- 
benzodiazepin-2-one was ob.ained in a similar manner «o that of 
Preparation 54-1. 

IR (Nujol, cm" 1 ) : 3400, 1720, 1670, 1620 
Mass (APCI)(e/z) : 476 (M*+l) 

'H-NMR(CDC1 , , (5 ) : 1.3-2.0 (12H, m), 2.32 (3H, s), 2.4-2.6 
(1H. m), 2.61 (3H,s), 3.75 (1H, d, J = l7Hz), 5.10 (1H, d, J =17 Hz), 
5-0-5.2 (2H. m). 5.24 (1H, d, J =8 .7H 2)) 6.48 (1H, d, J =8 .7Hz), 7 U 
7-5 (8H, m) 

Prepnr n ff» n 2 

(3RS)-3-Amino-l-cyclohe P tylcarbonylme t h y l-2,3-dihydro- 



184 



WO 98/15535 

PCT/JP97/03483 

< 1H - -.'-"H,,. ,.,.„ (3H , m) 

Ma " (APCI)(e/z) : 3 42 (Wl) 

10 Pr T°rniinn fi I | 

(3RS )- 3 -B'n 2 ylox,c a rb ( ,„ y l am i„ 0 . 1 . 

;7 b 7-'"----w-5. t , clopropyl . 2 ,3. dihydro ., raeihyjiH 

1.4-be„ 20llla2ep , n . 2 . one<va 
» l-r.p.r.,1.. ,».,. "'■'"-"•'-•»«...».,., 

'* (N«jol, a*"') : 3300 , , 7 , 5 , 6(>5 ^ 
'H-NMR (CDCI s .d) r 0.8-1 5 ,J0H m , , < 

; 3 . 0 ., 2(2Hm)s 
V 33 .« (7 , m , 

M " s (APCI)(e/2):488 (M- + 3) 



fre P-T,-itim i^l 2 

25 
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10 



(3RS)-3- Amino- l-cyclohexylcarbonylmethyl-5-cyclopropyJ. 
2,3-dihydro-9-methyl-lH-l,4-benzodiazepin-2-one was obtained in a 
similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3400, 3310, 1720, 1680, 1610 

'H-NMR (CDCI 3 ,d>) : 0.8-2.4 (16H, m), 2.32 (3H, s), 2.2-2.4 

(1H, br), 2.7-2.9 (1H, m), 3.88 (1H, d, J = 17Hz), 4.32 (1H, s), 5.01 

(1H, d, J=17Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (iVT+1) 

Prepnr .nlinn 

(3RS)-3-Benzyloxycarbonylamino-l- 

cyc]opent y ] C arbonylmethyl-2,3-dihydro-5,9-dimethyl-lH-l,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 54-1. 

Mass (APCI)(e/z) : 448 (M*+l) 
Preparnlj^n A 5 - ? 

(3RS)-3-Amino-l-cyciopcntylcarbonylmethyl-2,3-dihydro- 
5,9-dimelhyl-lH-l,4-benzodiazepin-2-one was obtained in a similar 
manner to that of Preparation 59-6. 
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Preparati on fi^.-) 



(3RS)-l-(Azacycloocian-l-yl)carbonylmethy]-3- 

bcnzyloxycarbonvlmethyl^.S-dihydro-S-ethyl-Q-me.hyl-lH-l^- 
5 benzodiazepin-2-one was obtained in a similar manner ,o that of 
Preparation 59-5. 

IR (Nujol, cm' 1 ) : 3380, 1700, 1670, 1640 
'H-NMR (CDCI 3 , 6) : 1.25 (3H, ,. J = 7 .3Hz), 1.3-1.9 (10H 
>° »). 2.34 (3H, s), 2.8-3.0 (2H, m), 3.2-3.5 (4H, m), 3.71(1 H) d. 
J=15.4Hz), 5.0-5.2 (3H. m), 5.27 (,H, d, J = 8 .7Hz), 6.50 (1H, d, 
J = 8.7Hz), 7.1-7.4 (8H, m) 

Mass (APCI)(e/z) : 505 (M*+l) 

15 Preparn t j» n A A -> 



20 



(3RS)-3-Amino-]-(azaeycloc,ctan-l-yl ) ca r bonylme«hvl-2 ) 3- 

dihyd ro -5-e,hy,-9- me ,h y ,-1H-l,4-benzodiazepin-2-onc was obtained 
in a similar manner to that of Preparation 59-6. 



IR (Nujol, cm" 1 ) : 3380, 3270, 1670, 1640 
'H-NMR (CDCI, , 6): 1.27 (3H. I. J-7.3H* 1.3-2.0 (10H , 
bO, 2.26 (2H, br), 2.34 (3H,s), 2.8-3.0 (2H, m), 3.2-3.6 (4H. m), ■ 
3-70 (1H, d, J=15.3Hz), 4.4, (, H , s), 5.07 ( 1H . d, J-15.3H*), 7.1-7.4 
25 (3H, m) 
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Mass (APCI)(e/z) : 371 ( M + +l) 
Preparati on <S7--| 



5 (3RS) - 1 -( Azat y cIo octan-l-yl)carbonyl m ethyl.3- 

ben Zy lox y c arb on y la mi no-2,3- dihydro . 5 . isopropy , 9 . methyMH _ i4 
ben 2 od lazepin . 2 . one was obtajned . n a simnar (o ^ 

Preparation 59-5. 

10 IR (Nujol, cm' 1 ) : 3370, 1710, 1670, 1645 

'H-NMR ( CDC, 3J *):1.22(3H.d.l-7.0H,).,.33(3H d 
'-6.«H„.,.3.,. 9(1 o„, m), 2.35 ( 3H.s), 3.1-3.6 ( 5H, m) , 3.76 (1H 
-.i-15.3H„. 4.96 (lH.d.I., S .3H„. 5.0-5.2 (2H, m) , 5.22 (1H d ' 
J=9Hz), 6.48 (1H, d, J=9Hz), 7. 1-7.5 (8H, m) 
15 Ma SS (APCI)(e/ z );519(M' + l) 

Prepnr minium. 



(3RS)-3-A m ino-l- ( a Z ac y c 1 ooct a n-l- yl)carbonylme(hyl . 93 
*> dih ^-5-i S oprop y l- 9 . melnyMH . 14 . benzodja2ep . n2 

obtained in a similar manner to that of Preparatton 59-6. 



•one was 



"> (Nujol, cm' 1 ) : 3350, 3280, 1675, 1640 
'H-NMR (CDCJ 3 ,(5) : 1 .22 (3H, d, J = 7.0Hz), 1.34 (3^ „ 
» , -«»*)-'-3.1.9 (,,,„, m) , 2 . 2 , (2H . bri , )j2 3J(3H ■ 3 i 3 (j 
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(5H, m), 3.77 (1H. d, J=15.2Hz), 4.36 (1H, s), 4.96 (1H, d, 
J = 15.2Hz), 7.1-7.4 (3H. m) 

Mass (APCI)(e/z) : 385 (M*+l) 

Prepara tion 68-1 

(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-3- 
be nzyloxycarbony lamino-5-cyclo propyl- 2,3 -dihydro-9-mct hy 1-1 H- 
l,4-benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3370, 1705, 1660, 1640 
'H-NMR (CDC1 3 , 6) : 0.8-1.1 (4H,m), 1.2-1.9 (10H, m), 
2.0-2.2 (1H, m), 2.35 (3H, s), 3.3-3.5 (4H, m), 3.74 (1H, d, 
J=15.3Hz), 5.02 (lH.d, J = 15.3Hz), 5.0-5.2 (2H. m), 5.19 (1H, d, 
J = 9Hz), 6.37 (1H, d : J=9Hz), 7.2-7.4 (7H, m), 7.6-7.7 (1H, m) 
Mass (APCI)(c/z) : 517 (M' + l) 

Preparation *8-? 

(3RS)-3-Amino-l-(azacyclooctan- ] -yl)carbonylmethyl-5- 
cyclopropvl-2,3-dihydro-9-mcthyl-lH-l,4-benzodiazepin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 

IR (Nujol. cm" 1 ) : 3780, 3280, 1675, 1650 
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'H-NMR (CDC1 3 , 6) : 0.8-1.1 (4H, m), 1.2-1.9 (10H, m), 
1.9-2.2 (3H, m), 2.35 (3H, s), 3.2-3.6 (4H, m), 3.74 (1H, d, 
J = 15.2Hz), 3.97 (1H, s), 5.04 (1H. d, J = 15.2Hz), 7.1-7.4 (2H, m), 
7.4-7.5 (1H, m) 
5 Mass (APCI)(e/z) : 383 (M*+l) 

Preparntinn 69-1 

(3RS)-1 -(Azacyclooctan-1 -yl)carbonylmethyl-3- 
benzyloxycarbonylamino-2,3-dihydro-5-isobutyl-9-methyl- 1 H-] ,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3400, 1710, 1670, 1640 

'H-NMR (CDC1, , 6) : 0.98 (6H. d. J = 6.6Hz), 1.4-1.9 (10H, 
m), 2.2-2.4 (1H, m), 2.36 (3H, s), 2.5-3.0 (2H, m), 3.3-3.5 (4H, m), 
3.81(1H, d, J = 5.5Hz), 4.89 (1H, d, J=15.5Hz), 5.0-5.2 (2M, m), 5.25 
(1H, d, 9Hz), 6.50 (1H, d, J = 9Hz), 7.1-7.5 (8H, m) 
Mass (APCI)(e/z) : 533 (M*+l) 

Prepnr.Ttin n ^0.7 

(3RS)-3 - Amino- 1 - (azacyclooctan-1 -yl)carbonylmet hy 1-2,3 - 
dihydro-5-isobutyl-9-methyl-lH-l,4-benzodiazepin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 
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rap. 138. 1-140. 2°C 

IR (Nujol, cm" 1 ) : 3370, 3300, 1675, 1635 

'H-NMR (CDC1 3 ,6) : 0.98 (6H, d, J = 6.6Hz), 1.4-1.9 (10H, 
m), 2.1-2.3 (3H, m), 2.36 (3H, s). 2.5-2.9 (2H. m), 3.3-3.5 (4H, m), 
3,81 (1H, d, J=15.4Hz), 4.40 (1H, s), 4.89 (1H, d, J=15.4Hz), 7.1-7.4 
(3H, m) 

Mass (APCI)(e/z) : 399 (1VT+1) 



10 Prepnraljpn 7f> ] 



( 3RS )-l-(Azacyclooctan-l-yl)carbonylmethyl-3- 

b ^yloxycarbonyIamino-5-cyclohexyl-2,3-dihydro-9-me>hy]-lH-l,4. 
benzodiazepin-2-one was obtained in a similar manner to that of 
15 Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3380, 1710, 1670, 1645 
'H-NMR (CDCI 3 ,6) : 1.1-2.2 (20H. m), 2.35 (3H, s), 2.7- 
3 0 (1H, m), 3.2-3.6 (4H, m), 3.78 (1H, d, J=15.3Hz), 4.91 (1H, d 
20 J = 15.3Hz), 5.0-5.2 (2H, m), 5.21 (1H, d, J = 8.6Hz), 6.49 (1H, d, 
1=8. 6Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(c/z) : 559 (M*+l) 



Preparatj 0n 7 f l-0 

25 



191 



WO 98/15535 



PCT/JP97/03483 



(3RS)-3-Amino-l-(azacyclooctan-l-yl)carbonylmcthyl-5- 
cyclohexyl-2,3-dihydro-9-methyl-lH-l,4-benzodiazepin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 

mp. 174. 1-175. 6°C 

IR (Nujol, cm" 1 ) : 3350, 3280, 1670, 1635 

'H-NMR (CDC1 3 , 6) : 1.2-2.1 (20H, m), 2.35 (3H, s), 2.7- 
2.9 (1H. m), 3.2-3.6 (4H, m), 3.79 (1H, d, J = 15.2Hz), 4.69 (1H, s), 
4.92 (1H, d, J-15.2H2). 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 425 (IVT+1) 



Prepnr.nlipp 7] 



N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethy!-2,3- 
15 d'hydro-5,9-dimethyl-2-oxo-4-oxide-lH-l,4-benzodiazepin-3-yIJ-N'- 
(3-methy]phenyl)urea was obtained in a similar manner to thai of 
Preparation 32. 



mp. 253. 6-255. 4 I> C 

IR (Nujol, cm" 1 ) : 3340, 1692, 1640 

'H-NMR (DMSO-d,, 6) : 1.2-1.9 (10H, m), 2.23 (3H, s), 2.38 
(3H, s), 2.41 (3H, s), 2.9-3.6 (4H, m), 4.07 (1H, d, J=16Hz), 4.99 
(1H, d, J=16Hz), 5.70 (1H, d, J = 9.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, 
m), 9.26 (1H, s) 

Mass (APCI)(e/z) : 506 (M^+l) 
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Bigflaiaiiflj 7? 1 



( 3RS )-3-Benzy]oxycarbony]amino-l- 

* ^ ,0 -'y'carbon y , m eth y 1.2,3-dih y dro-5,9-di m e,hy,-lH-l 4- 

b..»»dl.« P ,„. 2 . 0M was oblajned a (o ^ 

Preparation 54-1. 



10 



15 



IR (Neat, cm" 1 ) : 3400, 1730, 1690. 1670 

'H-NMR ( CDC,,, ):1 .3- 2 .o (14 H, m) , 2 .33 ( 3H,s )l2 . 6l(3H 
s), 2.4-2.6 (1H, m), 3.75 (1H, d, J=17Hz), 5.10 (1H, d, J=17Hz) 

5 0-5.2 <2H.no. 5.24 (1H, m) , 6.48 (l H ,d, 1 =8 .7H 2 ), 7.1-7.5 (8H 
m) 

Mass (APCI)(e/ z ) : 490 (M'+l) 
Prep.irnt ion 77.7 



(3RS)-3-A m i„o-l- cyclooctvlcarbonv|methyl 2 3 d . hydro ^ ^ 
20 manner to thai of Preparation 59-6. 

'R(Ncat, cm" 1 ) : 3400, 3300, 1725, 1690, 1660 

'H-NMR (CDCI,,r5) 1.3- 2 .0 (14H, m), 2.16 (2H, s), 2.33 (3H 

S) » 2 - 4 - 2 - 6 ^-).^0(3H, s) ,3.74 ( l„ 1 d lJ = l 7 „ 2M . 39(1H>m) 
25 5 - 12 (1H, d, J=17Hz), 7.1-7.5 (3H, m) 
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Mass (APCI)(e/z) : 356 (M + +l) 
Preparation 73-1 

(3RS)-3-BenzyloxycarbonyIamino-l- 

cyclohexylcarbonylmethy]-2,3-dihydro-5-isobutyl-9-methyl-lH-l,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-3. 

IR (Nujol, cm" 1 ) : 3300, 1710, 1665 

'H-NMR (CDCl„d) : 0.97 (6H, d, J = 6.6Hz), 1.1-2.0 (10H, m), 
2.1-2.3 (2H, m), 2.31 (3H, s), 2.5-3.0 (2H, m), 3.90 (1H, d, 
J = 17.3Hz), 4.83 (1H, d, J=17.3Hz), 5.0-5.2 (2H, m), 5.23 (1H, d, 
J=8.7Hz), 6.46 (1H, d, J = 8.5Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(e/z) : 504 (M*+l) 

Prepnrnl ion 73-? 

(3 RS)-3- Amino- 1-eyclohexylcarbonylmethy 1-2,3 -dihydro-5- 
isobutyI-9-methyl-lH-l,4-benzodiazepin-2-one was obtained in a 
similar manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3380, 3320, 1720, 1680, 1620 
'H-NMR (CDCl„d) : 0.98 (6H, d, J = 6.6Hz), 1.1-2.0 (10H, m), 
2.0-2.4 (4H, m), 2.31 (3H, s), 2.5-2.9 (2H, m), 3.90 (1H, d, J=17Hz), 
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3-38 (1H, m >,4.83 (1H. d, J = ,7Hz).. 7.1-7.4 (3H. m ) 
Mass (APCI)(e/z) : 370 (IVT+1) 



pre P n rntifrn TA 1 



5 



(3RS).l. Cyi : l oh«x yl ca,bo„ y , me ,h y ,.3.,N.,. bll , 0) , vcarbo|]y| 
(S)-phe„ yl a.a„ yIJamj „ 0 . 5 . clhy ,. 9 . mclhyI . 2 3 djhyd o ^ ^ ^ 

">«»lodi,z e pi.. 2 .„„ e ,„ ob , ai „ ed by , eac|ing (3RS) j _ 

•^"ylcrb..,!-.,^,.,-..,..., . melhy , , 2 , 3 . dihydfo 

"> 'H->.4. hc „ 2odia „ pin . 2 . 0 „ c w(Ih N .,. buloxycarbony| . (S) _ 

P...3-I.I..I.. . similar manner ,„ Qf ^ 

'H-NMR (CDCl a ,6): 1.15- 1.35 (9H, -). 1.37(9H, .,, 1 6-, ., 
<«.->. ...5-2.0 (,„. 2.2-2.4 (1H, m), 2.34 (3H, s), 2. 85-3 1 
» ^»U..^ (l ,„ ) ,3, S( ,„, 1 , J= , 7 ,„ !)45C(1Mr 

' " b " i M <•»• '-»•««>. 5.3,-5.4, (1 „, „, , 19 , J 
(8H. m), 7.61 (1H. br, d) 

APCI-MS (m/ z ) = 589 (M* +1) 



20 



A n,ix,ure of (3RS)- l- cy clohcx y (carbon y ]melh y l-3-f N- ( . 
b "'°»l'-"'l'0"yl-(S).ph e „ yl a 1 a„ y „ araino .5. e , l , ) „. 9 . methy ,., 3 
-^••1H-I.4.»..„ d ,.„ pl .. 2 . 0 „ (4? 70si 8J 02mmui) ^ ^_ 
* of byd(ogen chlor , dc ,„ tlhy , aceuic (s()nm|) ^ ^ 
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0.5 hour under cooling in an ice-bath and stirred for 3 hours at 
ambient temperature. After removal of hydrogen chloride as 
completely as possible by babbling of nitrogen gas, the solution was 
washed with a dilute aqueous solution of sodium bicarbonate twice 
and with water. After drying over magnesium sulfate, the solvent 
was evaporated in vacuo to give an oily mixture of diastereoisomers 
(35.51g), which was separated by medium pressure liquid 
chromatography on silica gel eluting with a mixture of chloroform and 
methanol (20:1). The fractions containing the following A-isomer 
and B-isomer were collected and evaporated in vacuo to afford 
amorphous masses of pure A-isomer (11.81g) and B-isomcr (14.30g) 
respectively. 

A-isomer: (3R)-l-cyclohexylcarbonylmcthyl-3-[(S)- 
phenylalanyl]amino-5-ethyl-9-methyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-onc 

'H-NMR (CDC1 3> <?): 1.05-1.45 (5H, m), 1,28 (3H, t, J = 7.4Hz), 
1.60 (2H, s), 1.6-2.0 (5H, m), 2.25-2.43 (1H, m), 2.35 (3H, s), 
2.60 (1H, dd, J=10.5Hz, J = 13.7Hz), 2.93 (2H, q, J = 7.4Hz), 3.34 (1H, 
dd, J = 3.5Hz, J = 13.7Hz), 3.66 (1H, dd 7 J = 3.5Hz, J=10.5Hz), 3.75 (1H, 
d, J = 17.1Hz), 5.08 (1H, d, J=17.1Hz), 5.48 (1H, d, J = 8.5Hz), 7.15- 
7.45 (8H, m), 8.77 (1H, d, J = 8.5Hz) 
APCI-MS (m/z) = 489 (M* +1) 
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B-isomer: (3S)-]-cyclohexylcarbonylrneihyl-3-((S). 

P hcn y , »'"y')*"nino-5.cihyl.9. B i e ,hyl.2.3.dihydro.lH.l I 4. 
benzodiazepin-2-one 



'H-N.MR ,CDCI,. tf , : K05-L45 (5„. ,, M (3H , J = , 4H2) 
' « (2H, „. 1-6-2.0 (5H. 2.25.2.43 (1H, .,. 2.34 (3H „ 
2-70 „H. dd. ,= 10.5Hz, ,,I3.7Hz>, 2 94 (2Hi q J = 7.4Hz), 3.3.' (,„ 
««. L3.dHz. i-10.,H„. 3.64 „„. dd , ,.,.,„,, ,.,„.,„,,_ J M (]h 
J-».1H,). 5.06 OH. d. J.17.1H,). 5.46 (1H, d, a. 8 .5Hz, 7 15 
W 7-45 (8H, m), 8.73 (1 H, d, 3,8.5Hz) 
APCI-iMS (m/z) = 489 (M* +1) 

£jL£Hiiration 74^(?) 

15 A mi*,,,,. of (3S).l.c y cl«h = « y lca,b„„ y | me ,hyl-3.|(S). 

P he "'"» l »"yU-«n.ino.5.e l hy|.9-m„hyl.2,3-dih y dro.lH-l,4- 
6c„z„diaz« pi „ .,.„.. (14 . 30g) and pheny| isolhi<)cyan>ie (4 j5g) h 

.«»,.... ch.onde (250 ml) „ as healcd „„ der s „. rrjng wfib yapori7inn 
S po»U„e„ usly . This vaporl2| . ng ^^^^ wm fcpeaied (hrM 
» «c „.„„.., rcactjo „ mh[ , ure _ ^^^^^ ^ ^ ^ ^ 

,«„,„, corapIele|y . To ^ ^ 

added ,„fl..„ 10 . llc acid (2(J0m|) and |hc ^^^^ ^ 

•""tad a, 50-C r„ 20 rai „ ules . The mi81ur( was evaporai£d ^ 

vacuo. The resul.an, residue was jubjc.lcd ,„ co , umn 

* « d.l ....... »,,h a .,„„« cWorDfcrI . 
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methanol (20:1). The fractions containing the desired product were 
combined and evaporated in vacuo to give an oily product, which was 
dissolved in ethyl acetate and washed with a diluted aqueous sodiu m 
bicarbonate. After drying over magnesium sulfate, the organic 
5 extract was concentrated in vacuo to afford (3S)-3-amino- 1 - 

cyclohexylcarbonylmethyl-5-e«hyl-9-methyl-2,3-dihydro.lH-l,4. 
benzodiazepin-2-one (6.30g, 63.1%) as an amorphous mass. 

'H-NMR (CDC1 3 ,6): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.1Hz) 
" 1-55-1.95 (5H, m), 2.25-2.45 (1H, m)f 2 . 32 (3H. s), 2.90 (2H, q , 

J-7.1HZ), 2.96 (2H, br, s), 3.75 (1H, d. J-17.1Hz). 4.46 (lH , s), 5.07 
(1H, d, J = 17.1Hz), 7.15-7.4 (3H, m) 
APCI-MS (m/z) = 342 (M* +1) 
[a] 2 >- 2 = - 6.59° (C=1.41, CHC1,) 
Prep.i rr1| j rn jj 



15 



0 



(3R)- 3 -Amino-l-cyclohexylcarbony]methyl-5-ethyl-9-meth y l- 
2,3-dihydro-l H -l,4-benzodia ZC pin-2-one was obtained in a simi,ar 
manner to that of Preparation 74-3(1). 

'H-NMR (CDC1 3 .6): 1.05-1.4 (5H, m), 1.26 (3H, t, J=7.1Hz), 
1-55-1.95 (5H, m), 2.25-2.45 (1H, m), 2.32 (3H. s), 2.90 (2H, q, 
J=7.1Hz), 3.47 (2H. br, s), 3.75 (1H. d, J-, 7 .1H,) ( 4.48 (1H, s), 5.07 
(1H, d, J-17.1HZ), 7.15-7.4 (3H, m) 
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APCI-MS (m/z):342 (M* + I) 
[a) D = 5.78° (C-1.21, CHC!,) 



Exampln ipj 



5 



To a .olu.io. o''(3RS).3., min „. 1 . f3 . il2a()icvclo(3 2 , )m> 3 
>")««b..,.-..MJ-2.3. 1 „ Mre . 5 . 1 , opn>p , I ., H ., 4 . be „ zodiazcpln _ 
*"0» <0.200 g) ,. d , y rae , nyle „ e ch|on . dc (10m|) add£d 

• "i.*. or 3. mc , hoxyphenyl ,,„,„„. (0 086g) in _ 

'» »«m to room .empcratnra and slirrcd „ vernignt . 

The reaction mix.orc w as washed , sa , ura|ed 

-d,n m „ ydrogencarbona , e(IOm|)andabrine(]0m|) ^ 

layer .as d „ d „ ver a „ hyd , OU5 ^ ^ ^ 

-no. ».r.* t ., si , bit[ „ it „. |a ., tlMi|t!ripi)ji 
•■«'« (.1 ...h a .,„„. „ f c „ |0[0f0rm and me|hanoi (i0:j) ^ ^ 

= '»e», ,o afford N-|(3 RS )... ( 3-a Z abi< !y c 1 o[3.2.2J„o„. 3 . 
»'>«■"»»»' — M-2.3-dIM«.-5-l„„. w ,. 2 . 0 „. IH . 1j4 . 
bcn Z od i a Z cp i „.3. y ,j. N -. (3 . mi: ,„ 0) , yp|l<:ny|)iirca 



20 

l»P : 139-142T 



IR(KBr) : 3350, 2933, 2864, 1659, 1601, 1548, 1492 , 428 
1201, 762cm' 1 

'H-NM R( CDC, a , tf) ..,. 02(3H . d Js72Hz) i29(jH d 
» , * 7 - M *).«-«-'-»0(M..,. 2.02-2... (,«.-,.,.„.,.„,„, 
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3.44-3.80 (4H, m), 4.42 (1H, d, J = 17.2Hz), 4.89 (1H, d, J = 17.2Hz), 
5.50 (1H, d, J = 8.0Hz), 6.55 (1H, d, J = 8.4Hz), 6.81 (1H, d, J = 8.4Hz), 
6.90 (1H, d, J = 8.4Hz), 7.07-7.32 (8H, m), 7.47 (1H, t, J=7.2Hz), 
7.57 (1H, d, J = 7.2Hz) 
5 Mass : m/e = 532 (NT + 1) 

F.xnmple 1(2) 

The following compound was prepared in a similar manner to 
10 thai of Example 1(1). 

N-[(3RS)- l-(3-azabicyclo [3.2.2] non-3-yl)carbony lmethy 1- 

2,3-dihydro-5-isopropyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 

N'-(3-methylthiophenyl)urea 

15 

mp : 134-135°C 

IR(KBr) : 3350, 2931, 1659, 1541, 1451, 1201, 766cm ' 
'H-NMR (CDCl a ,(5) : 0.99 (3H, d, J = 6.8Hz), 1.29 (3H, d, 

J = 6.8Hz), 1.50-1.90 (8H, m), 2.00-2.10 (2H. m), 2.41 (3H, s), 3.10- 
20 3.22 (1H, m), 3.40-3.84 (4H, m), 4.41 (1H, d, J = 16.0Hz), 4.91 (1H, d, 

J = 16.0Hz), 5.48 (1H, d, J = 7.6Hz), 6.85-7.31 (7H, m), 7.37 (1H, s), 

7.46 (1H, t, J = 7.2Hz), 7.55 (1H, t, J = 7.2Hz) 
Mass : m/e = 548 (M* + 1) 

25 F.xample 1 (3) 
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The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-((3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-isopropyl-2-oxo-l H-l ^-benzodiazepin^-ylJ- 
iN '-phenylurea 

mp : 132-135°C 

IR(KBr) : 3362, 2932, 1657, 1598, 1546, 1496, 1449, 1201, 

756cm' 1 

'H-NMR (CDCK,d) : 0.99 (3H, d, J = 6.8Hz), 1.28 (3H, d, 
J = 6.8Hz), 1.50-1.90 (SH, m), 1.90-2.10 (2H, m), 3.10-3.20 (1H, m), 
3.13-3.75 (4H, m), 4.43 (1H, d, J=16.0Hz), 4.76 (1H, d, J=16.0Hz), 
5.48 (1H, d, J = 8.0Hz), 6.90-7.53 (1 1H, m) 

Mass : m/e = 502 (M T + 1) 

Example 1(4) 

The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonyimethyl- 
2,3-dihydro-5-isopropyl-2-oxo- 1 H - 1 ,4-benzodiazepin-3-yl]- 
N'-cyclohexylurea 
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ra P : 138-140°C 

IR(KBr) : 3373, 2,30, ZM1 , ]546 



762 cm' 1 



3.40-3.84 (2H, m), 4.37 (1H, d, J= 1 6.4Hz), 4.54 (1H, d, J=7 2Hz) 
7-20-7.60 ( 4Hf m) Z)> 



10 



Mass : m/e=508 (M + + 1) 



To a solution of fSRS^ l /:> . i . . 

1 - (2 - aCe, - vlth 'ophen-3-y] )me ,h y l-3- 

UC 'n an ice-bath tor 10 minutes Th» ■ 

minute,. The m lx , ure was a „ owed (Q 

- by c „ lum „ chromaiosraphy on siIica 

— '«»..»f.r-.. d ., M (10!1) . 

-«..,.„ co mpound werc combi „ cd and evap _ ed 
««. - a«o r d N. | ,3, S , H2 ., W; ,, toplt ,,, 1) „ ||lj| , 3 . 

^y<. r o-5, sopropy , 2 . 0 „. IH . M bcnzodiazcpjn 3 y)j N ^ 



in 
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methylphenyl)urea (0.210g). 

mp : 219-221°C (dec.) 

IR(KBr) : 3324, 2968, 2926, 1661, 1649, 1559, 1491, 1415, 
5 1381, 1247, 1165, 774, 692cnV' 

'H-NMR (CDCl 3f (5) : 0.89 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J = 6.8Hz), 2.26(3H, s), 2.49(3H, s), 3.10-3.20 (1H, m), 5.32(1H, d, 
J=17.2Hz), 5.50 (1H, d, J = 8.0Hz), 5.68 (1H, d, J=17.2Hz), 6.80-7.55 
(12H, m) 

3 Mass : m/e = 489 (M* + 1) 



Example 3 



To a suspension of sodium hydride (0.030g of a 65% 
5 dispersion in mineral oil) in dry N, N-dimeihylfo rmamide (5ml) was 
added gradually N- f (3 R S )-2,3-dihydro -5 -iso pro py 1-2-oxo- 1 H - 1 , 4- 
benzodiazcpin-3-yl]-N , -(3-mcthylphcnyl)urea (0.250g) al 5~ 10°C 
in an ice-bath for 30 minutes. The mixture was stirred at the same 
temperature for 1 hour and then at room temperature for 2 hours. 
) To the above mixture was added dropwise a solution of N- 

bromomethylcarbonyl-3-azabicyc!o[3.2.2]nonane (0.200g) in dry N, 
N-dimethylformamide (5ml) for 10 minutes and stirred at ambient 
temperature overnight. The reaction mixture was concentrated in 
vacuo and the residue was taken up with ethyl acetate (100ml) and a 
saturated aqueous sodium hydrogen carbonate (50ml). The organic 
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layer was separated, washed with a brine (50ml), dried over 
anhydrous magnesium sulfate and evaporated in vacuo to give a crude 
product. The product was purified by column chromatography on 
silica gel with a mixture of chloroform and ethyl acetate (10:1) as an 
eluent. The fractions containing the desired compound were 
combined and evaporated in vacuo to afford N-[(3RS)-l-(3- 

a Z abicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3-dihydro-5-isopropyl- 

2-oxo-lH-l,4-benzodiazepin-3-y)]-N'-(3-rnethy1phenyI)urea 
(0.160g). 



mp : 123-126°C 

IR(KBr) : 3364, 2929, 2862, 1660, 1616, 1554, 1451, 
1201cm"' 

'H-NMR (CDCla.tf) : 0.99 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.50-1.80 (8H, m), 2.00-2.10 (2H, m), 2.28 (3H, s), 3.10- 
3.22 (1H, m), 3.42-3.82 (4H, m) ; 4.42 (1H, d, J=17.2Hz), 4.87 (1H, d, 
J = 17.2Hz), 5.47 (1H, d, J = 8.0Hz), 6.72 (1H, d, J = 8.4Hz), 6.81 (1H, d, 
J = 7.4Hz), 7.07-7.56 (8H, m) 

Mass : m/e = 516 (M* + 1) 



Example 4 



To a solution of(3RS)-3-amino-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-2,3-dihydro-5-isopropyl-lH-l,4-benzodiazepin-2- 
one (0.165g) in N,N-di methyl formamide (5ml) was added gradually 
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4-nilrophenyl N-(3-acely]phcnyl)carbonate (0.155g) and then 
dropwise triethylamimc (0.087g) at 5~10'C in an ice-bath and the 
mixture was stirred at ambient temperature overnight. The resultant 
mixture was concentrated in vacuo. The residue was taken up with 
•5 ethyl acetate (100ml) and a saturated aqueous sodium hydrogen 
carbonate (50ml) and washed with a brine (50ml). Dryness over 
anhydrous magnesium sulfate and evaporation gave a crude product. 
The crude product was purified by column chromatography on silica 
gel with a mixture of chloroform and methanol (50:1) as an eluent to 
10 afford N-((3RS)-l-(3-a Z abicyclo[3.2.2]non-3-yl)carbonylmeth y l-2 ! 3- 
dihydro-5-isopropyl-2-oxo-lH-l,4-bcnzodiazepin-3-ylJ-N , -(3- 
acetylphenvl)urea (0.190g). 



15 



mp : 138-140°C 

IR(KBr) : 3363, 2933, 2865, 1682, 1661 ? 1550, 1488, 1217, 
1202cm-' 



'H-NMR (CDCI 3 ,d) : 0.99 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
J=7.2Hz), 1.56-1.80 (8H, m), 2.00-2.16 (2H, m), 2.49 (3H, s ), 
3.14-3.22 (1H, m), 3.44-3.84 (4H, m), 4.49 (1H, d, J=16.0Hz). 4.98 
20 (1H. d, J=16.0H 2)) 5.51 (1H, d, J = 7.6Hz), 7.10-7.64 (9H, «). 7.93 
(1H, s) 

Mass : m/e = 534 (M* + 1) 
Example S 

25 
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To a solution of (3RS)-3-amino-l-(3-azabicyc1o[3.2.2]non-3- 
yl)carbonylmethyl-2,3-dihydro-5-isopropy]-lH-l,4.benzodiazepin-2. 
one (0.170g) in dry t etrahydrofuran was added gradually 4- 
nitrophenyl N - [3-(tetrazol-5-yl)phenyl]carbamate (0.152g) and then 
dropwise a solution of triet hylamime (0.090g) in tetrahydrofuran 
(5ml) at room temperature. The mixture was stirred at ambient 
temperature overnight. The mixture was concentrated in vacuo and 
the residue was subjected by column chromatography on silica gel 
with a mixture of chloroform and methanol (100:1) as an eluent to 
afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihydro>5.isopropy]-2-oxo-lH-l,4-bcnzodiazcpin-3-yl]-N'-[3- 
(tetrazol-5-yI)phenyl]urea (O.lSOg). 

mp : 220°C (dec.) 

IR(KBr) : 3347, 2933, 2866, 1655, 1584, 1452, 1273, 1204, 
758cm 1 

'H-NMR (DMSO-d 6 ,tf) : 0.91 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.40-1.80 (8H, m), 1.90-2.10 (2H, m), 3.20-3.30 (1H, m), 
3.30-3.80 (4H, m ), 4.64 (1H, d, J=16.8Hz ), 4.93 (1H, d, 
J=16.8Hz), 5.17 (1H, d, J = 8. 4Hz), 7.28-7.60 (9H, m), 7.99 (1H, s) 
9.14 (1H, s) 

Mass : m/e = 558 (VP + 1 ) 
Example 6(1) 
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To a suspension of sodium hydride (<).027g of a 64% 
dispersion in mineral oil) in N, N-dimethylformamide (3ml) was added 
gradually N-[(3RS)-2,3-dihydro-5-(2-methylpropyl)-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (0.200g) at ambient 
temperature and the mixture was stirred for 1 hour under the same 
conditions. To the mixture was added sodium iodide (0.107g) and 
followed dropwise a solution of 2-chloromethyl-3-methylpridine 
(0.093g) in N, N-dimethylformamide (2ml) at the same temperature. 
The resultant mixture was concentrated in vacuo and the residue was 
taken up with ethyl acetate and water. The aqueous layer was 
extracted with another ethyl acetate. The combined organic layer 
was dried over sodium sulfate, filtered and concentrated in vacuo to 
give a crude compound. The crude compound was recrystallized 
with isopropyl ether and chloroform to give N-[(3RS)-2,3-dihydro- 
5-(2-methylpropyl)- l-(3-methylpyridin-2-yl)mcthyl-2-oxo- 1 H - 1,4- 
benzodiazcpin-3-yl]-N'-(3-methylphenyI)urea (0.23g) as a colorless 
powder. 

mp : 185-187°C 

IR(KBr) : 2956, 1695, 1649, 1614, 1564, 1492, 1447, 1384, 
1214, 778cm- 1 

l H-NMR (DMSO-d A .(5) : 0.79 (3H, d, J = 8Hz), 0.87 (3H, d, 
J = 8Hz), 1.82-1.88 (1H, m), 2.24 (3H : s), 2.35 (3H, s), 2.46 (1H, dd, 
J=16Hz ; J=16Hz), 2.86 (1H, dd, J = 8Hz ; J=16Hz), 5.15 (2H, q, 
J=18Hz), 5.20 (1H, s), 6.73 (1H, d, J = 8Hz), 7.10-7.57 (9H, m), 7.74 
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(1H, d, J = 8Hz), 8.23 (1H, d, J = 8Hz), 8.87 (1H, s) 
Mass : m/e=469 (M + + 1) 

Hxnmple 6f9) 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-2,3-dihydro-5-(2-methyIpropyl)-l-(3- 

azabicyclo[3.2.2]non-3-yl)methyl-2-oxo-lH-l,4- 

benzodiazepin-3-yl]-N'-(3-methylphenyl)urea 

mp : 95-100°C 

IR(KBr) : 2932, 1653, 1558, 1456, 1204, 774cm 1 
'H-NMR (CDCI 3 ,<?) : 0.78 (3H, d, J = 8Hz), 0.88 (3H, d, 
J = 8Hz), 1.57-1.88 (8H, m), 2.08 (3H, br), 2.78 (3H, s), 2.50 (1H, dd, 
J=16Hz, J=16Hz), 2.88 (1H, dd f J = 8Hz, J=16Hz), 3.48-3.85 (4H 5 m), 
4.20 (1H, d, J = 18Hz), 5.00 (1H, d, J=18Hz), 5.48 (1H, d, J = 8Hz), 
6.69-7.55 (10H, m) 

Mass : m/e=530 (M* + 1) 

Example 6p) 

The following compound was prepared in a similar manner to 
that of Example 3. 
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N -K 3RS )-2,3-dihydro-5-(2-raelhylpropyl)-i-(2- 

me, hy«carbonyHhiophen.3.yl)meihyl.2-oxo.l,4. 
benzodiazcpin-3- y l)-N'. ( 3- methylpheny])urea 

5 

mp : 215-218°C 

■«(»0 : 3347, 2954, ,664, 1646. „«. 1490 , 
1384, 1310, 1216, 1165, 772cm- 

'H-NMR (DMSO-d.,,5, : 0,70 (2H, d. J = 8H z), 0.80 (3H d 
J = 8Hz), 1.70-1.80 (1H, m), 2.18 (3H, 5), 2.40 (3H, s), 2.50 (1H dd 
J = 16H2 - J = "H 2 ),2.78 (JH ,dd, J=8 „ 2 , J=I6H2)-510(1H d ' 

'->«*). *-W(lH.d.,., H .). 5.40 (lH.d ,2.36Hz) ,6. 68(1 „ d 
J = 8Hz), 6.85 (1H. d, J = 8Hz), 7.03-7.13 (3H, m), 7.23-7.33 (3H m) 

'•«» <««... -8Hz,, ,.„ («h. 7.,. „„.„.,.,„„;„; 

(1H, s) 

Mass : m/e = 502 (M + + 1) 
£xam r | f i 

The ,.„..,., compnu „ d was prcpared . n a s|m . iar ^ 
that of Example 4. 

N-[(3RS)-l- ( 3-a,abi C vc I o f 3.2.2,non-3- y ,)carbonv, met hyl- 

2.3-dihydro-5-(2-methylpro Py |)-2-oxo-lH-l,4- 

be n2 odja Z c P in-3- y ] ] .N'. (3 . lelra2olyphenyl)ure3 
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mp : 212-215°C 

IR(KBr) : 3364, 2935, 1659, 1569, 1452, 1385, 1215, 1016, 
761cm 1 

'H-NMR (DMSO-d 6 ,d) : 0.74 (3H, d, J = 8Hz), 0.85 (3H, d, 
J = 8Hz), 1.03 (2H, d, J = 6Hz), 1.20-1.82 (8H, m), 2.02 (2H, br), 
2.43 (1H, dd, J=16Hz, J=16Hz), 2.95 (1H, dd, J = 8Hz, J=16Hz), 3.47 
(2H, d , J = ]8Hz), 3.66 (1H, dd, J = 8Hz, J = 16Hz), 3.83 (1H, dd, J=8Hz, 
J = 16Hz), 4.52 (1H, d, J = 18Hz), 4.95 (1H, d, J = 18Hz), 5.18 (1H, d, 
J = 8Hz), 7.27-7.79 (8H, m), 8.05 (1H, s), 9.22 (1H, s) 

Mass : m/e = 584 (M* + 1) 

Example 8(1) 

The following compound was prepared in a similar manner to 
that of Example 6(1). 

N-[(3RS)-2,3-dihydro-5-methyl-l-(3-methylpyridin-2- 
yl)methyl-2-oxo-l H-l ^-bcnzodiazepin^-yJJ-N'-p- 
methylphenyOurea 

mp : 225-229°C 

IR(KBr) : 3323, 1677, 1644, 1611, 1562, 1492, 1449, 1387, 
1312, 1217, 1165, 776cm 1 

'H-NMR (DMS0-d 6 ,tf ) : 1.58 (3H, d, J = 8Hz), 2.26 (3H, s), 
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4.27 (1H, d, J = 16Hz), 4.60 (1H, d, J=16Hz), 5.33 (1H, q, J = 8Hz), 
6.76 ( 1H, s ), 6.78 ( 1H, d : J=8Hz ), 6.99-7.26 (13H, m ), 9.01 (1H, 
s) 

Mass : m/c = 42.7 (M* ) 
Example 8( ? ) 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yI)carbonylmethyl- 

2.3-dihydro-5-melhyl-2-oxo-lH-l,4-benzodiazep^n-3-yl]-N , - 
(3-mcthylphenyl)urea 

mp : 150-153°C 

IR(KBr) : 3343, 2931, 1959, 1675, 1554, 1206, 1167cm 1 
'H-NMR (DMSO-d 6 ,S) : 1.03 (2H, d, J = 6Hz), 1.50-1.70 
(8H,m), 1.98 (1H, br), 2.04 (1H, br), 2.23 (3H, s), 2.40 (3H, s), 3.48 
(1H, br), 3.58-3.69 (2H, m), 4.65 (1H. d, J=16Hz), 4.90 (1H, d, 
J = 16Hz), 5.10 (1H, d, J = 8Hz), 6.72 (1H, J = 8Hz), 7.07-7.18 (3H, m), 
7.31-7.38 (2H, m), 7.60 (1H, t, J=8Hz), 7.78 (1H, d, J = 8Hz), 8.90 
(1H, s) 

Mass : m/e = 487 (M* + 1) 
Example 8(3) 
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3 



The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l.(2-acetylthiophen-3-yl)methyl-2,3-dihydro-5- 

methy]-2-oxo-lH-l,4-benzodiazcpin-3-yl]-N'-(3- 
methylphenyl)urea 

mp : 215-219°C 

IR(KBr) : 3307, 1676, 1554, 1491. 1449, 1415, 1382, 1311, 
1217, 1165, 770cm- 1 

•H-NMR (DMSO-d.,<J) : 2.23 (3H, s), 2.44 (3H, s), 5.18 (1H, 
d, J = 8Hz), 5.30 (1H, d, J=16Hz), 5.41 (1H, d, J=16Hz), 6.72-6.76 
(2H, m), 7.08-7.37 (9H. m), 7.56 (1H. t. J = 8Hz), 7.79 (1H, d, J = 8Hz), 
7-83 (1H, d, J = 6Hz), 8.91 (1H, s) 

Mass : m/e = 461 (M* + ] ) 

Example Q(1) 

The following compound was prepared in a similar manner to 
that of Example 6(1). 

N-f(3RS)-2,3-dihydro-5-(3-mcthylbutyl)-l-(3-methylpyridin- 

2-yl)methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 

methylphenyl)urea 
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mp : 151-154°C 

IR(KBr) : 2955, 1644, 1612, 1555, 1492, 1384, 1308, 1206, 
1165, 778, 692cm 1 

'H-NMR (DMSO-d 6 ,(5) : 0.74 (3H, q, J = 8Hz), 0.81 (3H, d, 
J = 8Hz), 1.17-1. 50 (3H, m)„ 2.17 (3H. s), 2.45-2.76 (2H, m), 3.33 (3H, 
s), 4.92 (1H, d, J = 16Hz), 5.05 (1H, d, J=18Hz), 5.12 (1H, d, J = 16Hz), 
5.20 (1H, d, J=18Hz), 6.67 (1H, d, J=8Hz), 7.02-7.27 (5H, m), 
7.46-7.51 (2H, m), 7.66 (1H, d, J = 8Hz), 7.71 (1H, d, J = 8Hz), 8.11 
(1H, d, J = 6Hz), 8.83 (1H, d, J=16Hz) 

Mass : m/e = 484 (M* + 1) 



Exnmple OH) 

The following compound was prepared in a similar manner to 
thai of Example 6(3). 



N-l(3RS)-l-(2-acetylthiophen-3-yl)methyl-2,3-dihydro-5-(3- 

methylbutyl)-2-oxo-lH-l,4-benzodiazepin-3-yJ]-N'-(3- 

mcthylphenyl)urea 

mp : 190-195°C 

IR(KBr) : 3329, 2955, 1645, 1551, 1492, 1413, 1383, 1215, 
1165, 774cm-' 

'H-NMR (CDC1 3 ,<5) : 0.80 (3H, t, J = 8Hz), 0.85 (3H, d, 
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J = 8Hz), 1.20-1.54 (3H, m), 1.68 (2H, s), 2.27 (3H, s), 2.49 (3H, s), 
2.75 (2H, d, J = 10Hz), 5.34 (1H, d, J=18Hz), 5.52 (1H, d, J = 8Hz), 
5.65 (1H, d, J=18Hz), 6.80-7.56 (10, m) 
Mass : m/e = 517 (M + + 1) 

5 

Example 10 

The following compound was prepared in a similar manner to 
that of Example 3. 

10 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-ethyl-2-oxo-lH-l ,4-benzodiazepin-3-yl]- N 
(3-methylphenyl)urea 

15 mp : 115-120-C 

IR(KBr) : 3358, 2963, 2932, 2866, 1659, 1630, 1569, 1489, 
1451, 1265, 1214, 1204, 1016cm ' 

1 H-NMR (CDC1 3 ,(5) : 1.14 (3H, t, J = 7.2Hz), 1.50-1.80 (8H, 
m), 2.00-2.10 (2H, m), 2.27 (3H, s), 2.73-2.95 (2H, m), 3.40-3.80 
20 (4H, m), 4.50 (1H, d, J=16.0Hz), 4.87 (1H, d, J=16.0Hz), 5.51 (1H, d, 
J=7.2Hz), 6.66 (1H, s), 6.80-7.60 (9H, m) 

Example 1 1 

25 The following compound was prepared in a similar manner to 
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that of Example 2. 

N-[(3RS)-l-(3-azabicyclo|3.2.2]non-3-yl)carbonylmethyl-5- 

butyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N'-(3- 
methylphenyl)urea 

mp : 121-123°C 

IR(KBr) : 3348, 2931, 2864, 1659, 1599, 1555, 1490, 1451, 
1202, 774cm"' 

'H-NMR (CDC1 3> <5) : 0.85 (3H, t, J=7.6Hz), 1.29 (2H, q. 
J=7.2Hz), 1.40-1.80 (10H, m), 2.00-2.10 (2H, m), 2.27 (3H, s), 
2.72-2.88 (2H, m), 3.44-3.80 (4H, m), 4.39 (1H, d, J = 16.4Hz), 4.91 
(1H, d, J=16.4Hz), 5.49 (1H, d. J = 7.2Hz), 6.80-7.57 (10H, m) 

Mass : m/e = 530 (M* + 1) 

Example 1 ) 

The following compound was prepared in a similar manner to 
that of Example 1(1 ). 

N-[(3RS)-l-(3-azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl-5- 

cyclohexylmcthyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin- 
3-yl]-N'-(3-methylphenyl) urea 

mp : 164-166°C 
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IR(KBr) : 2916, 2846, 2400, 1678, 1657, 1592, 1556, 1476, 
1444, 1194cm" 1 

'H-NMR (DMSO-d 4 ,tf) : 0.80-1.20 (4H, m), 1.50-1.80 (15H, 
m), 1.99-2.05 (2H, m), 2.23 (3H, s), 2.50-2.55 (1H, m). 2.95-2.98 
5 (1H, m), 3.43-3.79 (4H, m), 4.64 (1H, d, J=17Hz), 4.93 (1 H , d, 
J = 17Hz), 5.20 (1H, d, J = 4.0Hz), 6.73 (1H, d, J = 7.0Hz), 7.07-7.24 
(3H, m) , 7.35-7.42 (3H, m), 7.65 (1H, t, J = 8Hz), 7.82 (1H, d, 
J=7.0Hz), 9.04 (1H, s) 

Mass : m/e = 571 (M* + 1) 



D 



ExnmpU 1 ? (?) 

The following compound was prepared in a similar manner to 
thai of Example 4. 



N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethy]-5- 

cyclohexylmethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiaze P in- 
3-yl]-N'-[3-(tetrazol-5-yl)phenyl] urea 

mp : 218-222°C (dec.) 

IR(KBr) : 3370, 3354, 2925, 2862, 1689, 1740, 1630, 1489, 
1450, 1214, 1204cm 1 

'H-NMR (DMSO-d 6 ,d?) : 0.80-1.2 (4H, m), 1.50-1.80 (15H, 
m), 1.90-2.40 (2H, m), 2.40-2.50 (1H, m), 2.80-2.90 (1H, m), 3.50- 
3-80 (4H, m), 4.56 (1H, d, J = 17Hz), 4.95 (1H, d, J=17Hz), 5.14 (1H, 
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d, J = 8.0Hz), 7.29 (1H, d, J = 8.0Hz), 736-7.48 (4H, m), 7.56-7.63 
(2H, m), 7.76 (1H, d 5 J = 8.0Hz), 8.07 (1H, s), 9.20 (1H, s) 
Mass : m/e = 623 (M + ) 

Example LLJ 

N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-l-(2- 
methoxyphenacyl)-9-methyl-2-oxo-lH-l ? 4-benzodiazepin-3-yl]-N 
[3-(tctrazol-5-yl)phenyi]urea was prepared in a similar manner to that 
of Example 5 1 . 

mp : 193. 9-195. 2°C 

IR (Nujol, cm' 1 ) : 1650 

l H-NMR (DMSO-d ft ,c5) : 2.5 (3H, br, s), 3.95 (3H, s), 4.66 
(1H, d, J=18.0Hz), 5.40 (1H, d, J = .3Hz), 5.46 (1H, d, J=18.0Hz), 
6.9-7.8 (15H, m ), 7.95 (1H, br, s ), 8.21 (1H, br, s ), 9.35 (1H, br, 
s) 

Mass (APCI) : 619 (M + + 1) 
Example 1 3-7 

A mixture of N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)- l-(2- 
methoxyphcnacyl)-9-methyl-2-oxo-l H-l,4-bcnzodiazepin-3-yl]-N 
[3-(tetrazol-5-y))phenyl]urea (200mg) and IN boron Iribromide in 
methylene chloride (3.87ml) was stirred at 0°C under nitrogen stream 
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10 



for 4 hours and allowed to stand in a refrigerator overnight. Ethyl 

acetate and water were added to the reaction mixture. The 

separated organic layer was washed with water and brine, and then 

dried over magnesium sulfate. The solvent was evaporated in vacuo 

to afford a pale brown powder, which was washed with diisopropyl 

ether and collected by filtration to give N-[(3 RS)-2,3-dihydro-5-(2- 

fluorophenyl)-l-(2-hydroxyphenacyl)-9-methyl-2-oxo-lH-l,4- 

bcnzodia ZC pin-3-yl]-N'-[3-(tetrazol-5-yl)phenyl]urea (202. Omg) as a 
crystalline powder. 

mp : 220. 8-225. 0°C 
IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d„c5) : 4.67 (1H, d, J=18.1Hz), 5.56 (1H, d, 
J=18.1Hz), 6.7-7.9 (15H, m). 8.22 (1H, br, s), 9.37 (1H, br, s) 
Mass (FAB) : 605 (M* + 1) 



Example H-3 

A mixture of N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-l-(2- 
hydroxyphenacyl)-9-methyl-2-oxo-lH-l ) 4-benzodiazepin-3-yl]-N'- 
[3-(tetrazol-5-yl)phenyljurea (150mg), triethylamine (75mg) and 
chlorotriphenylmethane (69mg) in a mixture of N,N- 
dimethylformamide and tctrahydrofuran (1:3, 4ml) was stirred 
overnight. Ethyl acetate and a saturated aqueous solution of 
sodium bicarbonate were added to the reaction mixture. The 
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separated organic layer was washed wiih water and brine, and then 
dried over sodium sulfate. The solvent was evaporated in vacuo to 
afford an amorphous mass, which was triturated in diisopropyl ether 
and collected by filtration to afford N-[(3RS)-2,3-dihydro-5-(2- 
5 nuorophenyl)-l-(2-hydroxyphenacyl)-9-mcthyI-2-oxo-lH-l,4- 
ben Z odia Z epin-3-ylJ-N'-{3-[l-(triphenylmethyl)tetrazol-5- 
yl]phenyl}urea (186. Omg, 88.6% yield) as a crystalline powder. 

mp : 132. 1-146. 0°C 
10 IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,d>) : 2.5 (3H, br, s), 4.81 (1H, d, 
J = 18.4H Z ), 5.39 (1H, d, J = 8.4Hz), 5.68 (1H, d, J=18.0Hz), 6.8-7.8 
(30H, m ), 8.08 (1H, br, s) 

Mass (FAB) : 847 (1VT + 1) 



15 



Fxamplp ] T./j 



N-[(3RS)-l-(2- 

Ethoxycarbonylmethoxyphenyl)carbonylmethyl-2,3-dihydro-5-(2- 
20 fluorophenyl)-9-methyl-2-oxo-lH-l,4-bcnzodiazepin-3-yl] -N'-{3- 
[l-(triphenylmethyl)tctra Z ol-5-yl]phenyl}urea was prepared in a 
similar manner to that of Preparation 59-3. 



25 



IR (Neat, cm ') : 1700 

'H-NMR (DMSO-d 6! d> ) : 0.97 (3H, t, J = 7.]Hz), 2.30 (3H, s), 
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3.89 (2H, q, J = 7.1Hz), 4.21 (1H, d, J=16.8Hz), 4.68 (1H, d 7 
J=16.8Hz), 5.05 (2H, s), 5.20 (1H, d, J = 8.6Hz), 7.0-7.8 (30H, m), 
8.50 (1H, d, J = 8.5Hz) 

5 Example 1VS 

A mixture of N-[(3 RS)- 1 -(2-et hoxycabonylmethoxypheny ])- 
carbonylmethyl-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH- 
l,4-benzodiazepin-3-y]j-N ? -{3-fl-(triphenylmethyl)tetrazol-5- 

10 yl]phenyl}urea (196mg) and IN NaOH in 1,2-dimethoxyethane (2ml) 
was stirred at room temperature overnight. 4N-HC1 in ethyl acetate 
(2ml) was added to the reaction mixture and stirred at room 
temperature for three days. Ethyl acetate and water were added to 
the reaction mixture. The separated organic layer was washed with 

15 water and brine successively, and dried over magnesium sulfate. 

Removal of the solvent in vacuo afforded N-[(3RS)-2,3-dihydro-5- 
(2 -fluoro phenyl) - 1 -(2-carboxymethoxyphcnyl)-ca^bony]methy^9- 
methyl-2-oxo- 1 H- 1 ,4-benzodiazepin-3-yl]-N , -[3-(t et razol-5- 
yl)phenyl]urea (66.0mg, 47.4%). 

20 

mp : 109. 6-113. 0°C 

'H-NMR (DMSO-d 6 ,S) : 4.04 (1H, d, J = l 7.0Hz), 4.64 (1H, d, 
J = 17.0Hz), 5.05 (2H, s), 5.18 (1H, d, J=8.6Hz), 7.03 (1H, d, 
J = 7.6Hz), 7.2-7.7 (13H, m), 8.46 (1H ; d, J = 8.6Hz) 
25 Mass (FAB) : 662 (M* ) 
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Example 14-1 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
y l)carbonylmeth yl- 2,3- di hydro -5 -(2- fluoro phenyl)- 9-mc thy 1-2- oxo- 
1 H-l ,4-benzodiazepin-3-yl]-N '-(3-hydroxymethylphenyl)urea 
(190mg) and activated manganese dioxide (1.5g) in acetone (10ml) 
was stirred at room temperature for 4 hours. 

The reaction mixture was filtered. The filtrate and the 
washings were combined and evaporated in vacuo to afford a 
colorless oil, which was triturated in diisopropyl ether and collected 
by filtration to afford N-[(3RS)-l-(3-azabicyclo[3.2.2Jnon-3- 
yl)carbonylmethy]-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N'-(3-formylphenyl)urea (1 46mg, 
77.1%) as a crystalline powder. 

mp : 236.8-242. 1 °C 

IR (Nujol, cm 1 ) : 1700, 1680, 1635 

1 H - N M R (DMSO-d 6 ,tf ) : 1.4-2.2 (10H. m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.7-4.0 (2H, m), 4.13 (1H, d, J = 16.1Hz), 5.13 (1H, d, 
J = 16.1Hz), 5.32 (1H, d, J = 8.3Hz), 7.03 (1H, d ? J = 7.6Hz), 7.1-7.4 
(3H, m), 7.4-7.8 (6H, m), 8.0 (1H, br, s), 9.32 (1H, br, s), 9.94 (1H, 
br, s) 

Mass (APCI) : 596 (NT + 1) 
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Example 14-? 

N " [(3RS)-1- (3-azabicyclof 3.2.2 ]non-3-yl)carbo nylmethy 1- 
2,3-dihydro-5.(2-fluorophenyl)-9-raethyl-2-oxo-lH-l,4. 
benzodiazepin-3-yI].N'-(3-hydroxyiminomethylphcnyl)urca was 
prepared in a similar manner to that of Example 16(7)-2. 

mp : 196. 0-199. 0°C 

IR (Nujol, cm 1 ) : 3300, 1680, 1640 

'H-NMR (DMSO-d„tf) : 1,3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.6-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J=16.2Hz), 5.31 (1H, d, J = 8. 4Hz), 7.0-7.8 (12H, m), 8.05 (1H, s), 
11.18 (1H, s) 

Mass (APCI) : 611 (M + + 1) 

Example 1 U 

N-f(3RS)-l-(2-aminophenacyI)-2,3-dihydro-5-(2- 
fiuorophenyI)-9-mcthy]-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yI)phenyl]urea was prepared in a similar manner to that of 
Example 51. 

mp : 164. 1-186. 2°C(dec.) 
IR (Nujol, cm 1 ) : 1650 

1 H - N M R (DMSO-d 6 ,d) : 2.5 (3H, br, s), 4.69 (1H, d, 
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'-".««.,. 5.4! (1 „. d , J=8 .3H 2) , 5.69 (1H , d . J= , 7 , Hz) , 6 , 
(16H, m), 9.37 (1H, br, S ) 

Mass (APCI) : 604 (M* + 1) 

5 Ea umplc is. 7 

A -I...,. ^!(3RS). 1 . (2 . ami „ ophenacyl) . 2 3 . dihydr<) _ 5 
(2-f]uorophcnyl)-9-mcihyl.2-oxo-]H-J,4-benzodiazepin-3-y|].N' ,3 

:""" cii " i<t,! "'* — ,,,,„ 

N ~^^)"W2-(N,N-diacetylamino)phenacyl)-2,3-dihydro-5-(2 

tl -°p^»yo-9. m e, h „. 2 . oxo . 1H . li4 . bco2odia2epin 3 y 

» '- 5 -'>P-ny, lur aa (J2 5.0 m , 61 .0 a y,,d,a s ,„y 813 „ inc 
powder. 

mp : 192. 0-216. 6°C (dec.) 

'R (NujoJ, cm 1 ) : 1670, 1645 

20 'H-NMR (DMSO-d. 6) ■ i 9l v _ , rt 

" 0) • 191 ( 6H > »). 2.49 (3H, s)f 4.75 (l H 

(13H.»). 8.0-8.4 (3H, m), 9.37(1H. br, „ 
Mass (FAB) : 688 (M* + 1) 

25 £jtamiadiL_L6XU 
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N-[(3RS)-l-(3-Azabicyclo[3,2.2]non-3-yl)carbonyImelhyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-methyl-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-bromophenyl)urea was prepared in a similar manner to that 
of Example 59. 

mp : >250°C 

IR (Nujol, cm 1 ) : 1690, 1630 

'H-NMR (DMSO-d„<5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3,4 (2H, m), 3.4-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J = 8.4Hz), 7.0-7.9 (11H, m), 9.22 (1H, br, s) 

Mass (APCI) : 648, 646 

Example 16(7) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2, 3-dihydro-5-(2-fluorophenyl)-9- methyl- 2-oxo-lH- 1,4- 
benzodiazepin-3-yl]-N , -(3-chlorophenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : >250°C 

IR (Nujol, cm' 1 ) : 1680, 1630 

l H-NMR (DMSO-d 6 ,S) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H 7 m), 3.5-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J=16.2Hz ), 5.31 ( 1H, d, J=8.3Hz ), 6.9-7.8 (11H, m ), 9.24 (1H, 
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S) 

Mass (APCI) : 602 (M + + 1) 
Example 16m 

N-f(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y])carbonylmethyl-5- 
(2-fluorophenyI)-2,3-dihydro-9-methyl-2-oxo-lH-l ,4-benzodiazepin- 
3-yI]-N'-(3-methoxyphenyl)urca was prepared in a similar manner to 
that of Example 59. 

mp : 240.9-243. 1°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 ,d>) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.1 (1H, m), 3.1-3.3 (1H, m), 3.5-4.0 (2H, m), 3.69 (3H, s), 4.12 (1H, 
d, J=16.2Hz), 5.13 (1H, d, J=16.1Hz), 5.32 (1H, d, J = 8.5Hz), 6.50 
( 1H, d, J-7.8Hz ), 6.7-7.0 (1H, m), 7.0-7.8 (10H, m), 9.04 (1H, br, 
*) 

Mass (APCI) : 598 (M + + 1) 
Example 1 6(4) 

N-[(3RS)-(3-Azabicyclo[3.2.2]non-3-yl)carbonyImethy]-2,3- 
dihydro-5-(2-fluorophenyl)-9-melhy]-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-[3-(tctrazol-5-yl)methylphenyl]urea was prepared in a similar 
manner to thai of Example 51. 
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mp : 153. 8-167. 7°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6) <?) : 1.4-2.1 (10H, m), 2.44 (3H, s), 2.9- 
4.0 (4H, m), 4.12 (1H, d, J=16.2Hz), 4.22 (2H, br, s), 2.12 (1H, d, 
J=16.2Hz), 5.30 (1H, d, J = 8.4Hz), 6.8-7.8 (12H, m), 8.0-8.2 (1H. m), 
9.05 (1H, br, s) 

Mass (APCI) : 650 (M + + 1) 

Example 

N-[(3RS)-l-(3-Azabicyc]o[3.2.2Jnon-3-yl)carbonylmcthyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4- 
benzodiaz e pin-3-yl]-N'-(3-mcthylthiophenyl)urea was prepared in a 
similar manner lo that of Example 59. 

mp : 234. 2-236. 6°C 

IR (Nujol, cm 1 ) : 1700, 1675, 1630 

'H-NMR (DMSO-d 6 ,(5) : 1.3-2.2 (10H, m), 2.42 (3H, s), 2.44 
(3H, s), 2.9-3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 
5.13 (1H, d, J = 16.2Hz), 5.32 (1H, d, J=8.4Hz), 6.7-6.9 (1H, m), 
6.9-7.1 ( 2H. m ), 7.1-7.4 ( 4H, m ), 7.4-7.8 ( 4H, m ), 9.08 (1H, br, 
*) 

Mass (APCI) : 614 (M 4 + 1) 
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Example 16(6) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y])carbonylmethyl- 
2.3-dihydro-5-(2-riuorophenyl)-9- m eihyl-lH-l,4-benzodia 2 epin-3- 
yl]-N'-(3-methylphenyl)urca was prepared in a similar manner to that 
of Example 59. 

mp : 246. 2-247. 2°C 

IR (Nujol, cm ') : 1700, 1680, 1635 

'H-NMR (DMSO-d„<5) : 1.3-2.2 (10H/ m), 2.23 (3H, s), 2.44 
(3H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 
5.12 (1H, d, J = 16.2Hz), 5.32 (1H, d, J = 8.5Hz), 6.73(1H, d, J = 6.6Hz), 
7.0-7.8 (11H, m), 8.94 (1H, br, s) 

Mass (APCI) : 582 (NT + 1) 

Example 1fi(7)-| 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2.3-dihydro-9-methyl-5-(2-fluorophenyl)-2-oxo-lH-l,4- 
benzodiazepin-3-ylJ-N'-(3-acetylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : >250°C 

IR (Nujol, cm 1 ) : 1700, 1680, 1640 

'H-NMR (DMSO-d 4 ,d) : 1.4-2.2 (10H, m), 2.44 (3H, s), 2.53 
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(3H, s), 2.9-3.3 (2H, m), 3.7-4.1 (2H, m), 4.13 (1H, d, J=16.2Hz), 
5.13 (1H, d. J=16.2Hz), 5.33 (1H ; d, J = 8.4Hz), 7.03 (1H, d, J=7.6Hz) 
7.2-7.9 (10H, m), 8.01 (1H, br, s), 9.26 (1H, br, s) 
Mass (APCI) : 610 (M + + 1) 

Example 1fi(7)-7 



A mixture of N-[(3RS)-l-(3-azabicyelo[3.2.2]non-3- 

yl)carbonylmethyl-2.3-dihydro-9-methyl-5-(2-fluorophcnyl)-2-oxo- 
10 lH-l,4-benzodiazepin-3-yl]-N'-(3-acetylphenyl)urea (217mg) and 
hydroxylamine-hydrochloride (124mg), trielhylamine (180mg) in 
tetrahydrofuran (4ml) was stirred at room temperature overnight. 
Ethyl acetate and IN aqueous hydrochloric acid solution were added 
to the reaction mixture. The separated organic layer was washed 
15 with IN aqueous hydrochloric acid twice, saturated aqueous sodium 
bicarbonate, and brine successively and then dried over magnesium 
sulfate. The solvent was evaporated in vacuo to afford N-[(3RS)- 
l-(3-azabicyclo[3.2.2]non-3-y])earbony]methyl-2,3-dihydro-9- 

methyl-5-(2-fluorophenyl)-2-oxo-lH-l,4-bcnzodiazcpin-3-yl)-N , -[3- 
20 (l-hydroxyiminocthyl)phenyl]urea (235. Omg) as a crystalline powder. 

mp : 199. 1-207. 8°C 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d„<5) : 1.3-2.2 (10H, m), 2.11 (3H, s), 2.44 
25 (3H, s), 2.8-3.4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J=16.3Hz), 
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5.13 (1H, d, J=16.3Hz), 5.33 (1H, d, J = 8.4Hz), 7.02 (1H, d, J = 7.6Hz), 
7.2-7.8 (11H, m), 9.10 (1H. br, s), 11.14 (1H, br, s) 
Mass (APCI) : 625 (M* + 1) 

5 F.YampIp ^f,(R\ 

N-[(3RS)-l-(3-Azabicyclo[3.2.2Jnon-3-y])carbonylmethyl-5- 

(2-fluorophenyl)-9-methyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazcpin- 
3-yl]-N'-f3-(tetrazol-5-yl)phenyl]urea was prepared in a similar 
10 manner to that of Example 51. 

mp : 182. 2-190. 9°C 

'H-NMR (DMSO-d 6) <5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H. m), 3.6-4.0 (2H, m), 4.13 (1H, d, J = 16.3Hz). 5.14 (1H, d, 
15 J = 16.3Hz), 5.35 (1H, d, J = 8.3Hz), 6.9-7.1 (2H, m), 7.2-7.4 (3H, m), 
7.4-7.8 ( 5H, m ), 8.0-8.2 ( 1H, m ), 8.20 ( 1H, br, s ), 9.30 ( HI, br, 
s) 

Mass (APCI) : 636 (M* + 1) 
20 F.xamplr 1<S{Q)-T 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyl)-9-methyl-2,3-dihydro-2-oxo-l H-l ,4-benzodiazepin- 
3-yl]-N'-(3-tert-butoxycarbonylphenyl)urea was prepared in a similar 
25 manner to that of Example 51. 
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mp : 230. 4-232. 2°C 

IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR (DMSO-d 6)( 5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 1.52 
5 (9H, s), 2.9-3.4 (211, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 
5.13 (1H, d, J = 16.2Hz), 5.32 (1H, d, J = 8.4Hz), 7.03 (1H, d, J = 7.5Hz), 
7.2-7.8 (11H, m), 7.95 (1H, br, s), 9.52 (1H, br, s) 
Mass (APCI) : 668 (M* + 1) 

3 Example 1*(Q)-? 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethy]-5- 

(2-fluoro P henyl)-9- m e l hyl-2,3-dihydro-2-oxo-lH-l > 4-benzodiazepin- 
3-yIJ-N'-(3-carboxyphcnyI)urea was prepared in a similar manner to 
thai of Example 18(3)-2. 

mp : 197. 1-204. 2°C 

'H-NMR (DMSO-d ft ,(5) : 1.3-2.2 (10H, m). 2.45 (3H, s), 2.9- 
3-4 (2H, m), 3.8-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 5.13 (1H, d, 
J=16.2Hz), 5.32 (1H, d, J = 8.3Hz), 7.0-7.1 (1H, m), 7.2-7.8 (10H, m), 
8-05 (1H, br, s), 9.24 (1H, br, s) 

Example 17(1) 

N-f(3RS)-5-Cyclohexyl-2,3-dihydro-l,9-dimelhyl-2-oxo-lH- 
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l,4-benzodiazcpin-3-yl] -N '-[3-(tetrazo)-5-yl)phenyl]urea was 
prepared in a similar manner to that of Example 51. 

mp : 198. 9-200. 7°C 
IR (Nujol, cm" 1 ) : 1655 

'H-NMR (DMSO-d 6 ,£) : 0.8-2.0 (10H. m), 2.3-2.5 (3H, br, s), 
2.9-3.1 (1H, m), 3.09 (3H ? s), 5.12 (1H, d, J = 8.4Hz), 7.3-7.7 (7H, m), 
8.18 (1H, br, s), 9.31(1H, br, s) 

Mass (APCI) : 473 (M' + 1) 

Example 17(?) 

N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l,9-dimethyl-2-oxo-lH- 
l,4-benzodiazepin-3-yl] -N '-(3-methylphcnyl)urca was prepared in a 
similar manner to that of Example 59. 

mp : 196. 4-197. 5°C 

IR (Nujol, cm ') : 1685, 1640, 1610 

'H-NMR (DMSO-d 6 ,<5 ) : 0.8-2.0 (10H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.04 (1H, m), 3.07 (3H, s), 5.08 (1H, d, J = 8.3Hz), 6.73 (1H, 
m), 7.0-7.6 (7H, m), 8.91 (1H, br, s) 

Mass (APCI) : 419 (M* + 1) 

Example 18m 
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N-f(3RS)-l-(2-Mcthylphen a cyI)-9-rnethyl-5-(2-fluoroph C nyl)- 
2,3-dihydro-2-oxo-lH-l ( 4-benzodiazepin-3-yl]-N > -(3- 
-ethylpheny])urea was prepared in a similar manner ,o that of 
Example 59. 



5 



mp : 190. 2-196. 2°C 

IR (Nujol, cm ') : 1680, 1635 

'H-NMR (DMSO-d^) : 2.24 (3H, „. 2 . 27 (3H . .,. 2.46 (3H 
«). 4-70 (1H. d. J.17.5H,). 5.37 (1H. d. J- 8 .6Hz). 5.45 (I „ d 
"» i-".5H, ), 6.73 ( 1H, d, J = 6.6Hz ), 7.0-8.0 (15H, m), 8.96 (,„ br 



s) 

Mass (APCI) : 549 (M~ + 1) 



15 



N-f(3RS)-l- ( 2-Methy.phenacy 1 )-5-(2-fluorophenyl)- 9 - methyl . 

2,3-dihydro-2-oxo-lH- 1 ,4-benzodia Ze pin-3-y I] -N»-(3-(,etrazo,-5- 
y»pheny, Jur ea was prepared in a similar manner to that of Example 
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mp : 215. 8-220. 3°C 

IR (Nujol, cm 1 ) : 1670, 1635 

'H-NMR (DMSO.d„5, : 2.28 (3H, s), 2.49 (3H, s), 4.72 (1H 
'-17.SH,), 5.41 (1H, d, J=8 .3Hz), 5.47 (1H, d, J = l 7 .5Hz), 7.0-8.0 
2 5 (15H, m), 8.21 (1H, br, s), 9.33 (1H, br, s ) 
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Mass (APCI) : 603 (M* + 1) 



5 



10 



15 



•N-[(3RS)-2,3-dihydro-5-(2-fluorophen y l)-9- m e,hyl-l. (2 . 

B,eth ' , -Ph«-cyl).2.oxo.lH.l,4.b.n«odi.«pi„.3.y|J-N-. I 3.(i« rl 
bu.oxyca rb ony,).p henyI]urea was prepafed f- , ^ ^ ^ ^ 

of Example 51. 

IR (Nujol, cm' 1 ) : 1710, 1660 

l H-NMR ( CDCl- 1 .d):1.56(9H,s), 2 .3l ( 3H.s ))2 .45(3H s) 
4-38 (1H. d.J-i7.2H,),5.58(,H. d. J=17.2Hz), 5.73 (,„, d, 
J=8.3Hz), 6.8-8.1 (15H. m) 

Mass (APCI) : 635 (M* + 1) 

Examp| f Lg^j 2 



A mix.ure of N.I(3RS).2.3.dihydro-5.(2-n«oroph«„ y „.9. 
»««>yM-(2-»ethylphe«.c y l).2.oxo.lH -1,4 -benzodia Z epin-3- y ,J. N , 
» (3-«eri.b«,oxycarbo ay lph. B yl)„ rB . (170ng) and trifIuoroacet ic acid 
(1.0ml) in methy.ene ch.oride (2.0m,) was stirrcd at ^ for 2 ^ 
The reaction mixturc was tvaporaled [r vacuo ^ ^ ^ 

which was washed w ith diiso P ro Py , clhcr l0 afford N , [(3RS) . ? 3 
^hyd r o-5-(2-nuo r ophe„ y I)- 9 - methy , 1 . (2 . methyjphenacy)) 2 Qxo _ 

* 1H - 1 ' 4 -ben 2 odia 2 epin-3- y . J -N--(3-carbox y phenyl)urca 
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(152.0mg,98.0%) as a crystalline powder. 

mp : 168. 1-176. 3°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6; <5) : 2.27 (3H, s), 2.48 (3H, s), 4.70 (1H, 
d, J-17.5HI). 5.38 (1H, d, J = 8.4Hz), 5.46 (1H, d, j-17.5H«), 7.0-7.8 
(14H, m), 7.8-7.9 (1H, m), 8.05 (1H, br, .), 9.24 (1H, br, s) 

Mass (FAB) : 579 (M* + 1) 

Example 1Q(T) 

N-[(3RS)-l-(3-A2abicyclo[3.2.2Jnon-3-yl)carbonylmcth y l- 
2 ( 3-dihydro-9-ethyl-5-(2-fluorophenyl)-2-oxo-lH-1.4- 

benzodia7epin-3-yl]-N'-(3-me t hylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 162. 8-168. 1 °C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 4 ,tf ) : 1.23 (3H. ,, J=7.4Hz), 1.3-2.2 (10H, 
br), 2.78 (2H. q, J=7.4Hz), 2.9-3.5 (2H, m), 3.7-4.0 (2H, m), 4.03 
(1H, d. J.16.2H2), 5.19 (1H. d, J=16.2H z)! 5.31 (1H, d, J = 8.5Hz), 
6.73(1H, d, J = 6.7Hz), 6.9-7.8 (11H, m), 8.94 (1H, br, s ) 
Mass (APCI) : 596 (M* + 1) 
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Fxnmple 1Q(7) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yI)carbonylmethyl- 
2,3-dihydro-9-elhyl-5-(2-fluorophenyl)-2-oxo-lH-1.4- 
benzodiazepin-3-yl]-N'-[3-(lelrazol-5-yl)phenyl]ureawas prepared 
in a similar manner to that of Example 51. 

mp : 226. 4-231. 6°C 

Mass(APCI) : 650 (M* + 1) 

IR (Nujol, cm ') : 1680, 1630 
'H-NMR (DMSO-d 6 ,tf) : 1.24 (3H, t, J = 7.4Hz), 1.3-2.2 (10H, 
br), 2.79 (2H, q, J = 7.4Hz), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.04 
(1H, d, J=16.4Hz), 5.21 (1H, d, J=16.4Hz), 5.34 (1H, d, J = 8.3Hz), 
7.03(1H, d, J = 7.6Hz), 7.2-7.8 (11H, m), 8.20 (1H, br, s), 9.31 (1H, br, 
s) 

Example ?0{1 ) 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbony)methyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-isopropyl-2-oxo-l H-l ,4- 
benzodiazepin-3-yl]-N'-[3-(tetrazol-5-yl)phenyl]urea was prepared 
in a similar manner to that of Example 51. 

mp : 212. 2-222. 1 °C 

IR (Nujol, cm ') : 1650 
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'H-NMR (DMSO-d 6) tf ) : 1.12 (3H, d, J=6.5Hz), 1.41 (3H, d, 
J = 6.6Hz), 1.3-2.2 (10H, m), 2.9-4.0 (6H, m), 5.32 (1H, d, J=17.9Hz), 
5.34 (1H, d, J = 8.2Hz), 6.9-7.1 (1H, m), 7.1-7.8 (11H, m), 8.19 (1H, 
br, s), 9.31 (1H, br, s) 
5 Mass (APCI) : 664 (\T + 1) 

Example 

N-((3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
10 2 . 3 -dihydro-5-(2-f]uorophcnyl)-9-isopropyl-2-oxo-lH-l,4- 

benzodiazepin-3-y]]-N'-(3-methylphenyl)urea was prepared in a 
similar manner lo that of Example 59. 

mp : 183. 3-186. 8°C 
15 IR (Nujol, cm 1 ) : 1655 

'H-NMR (DMSO-d 6 ,tf) : 1.11 (3H, d, J = 6.5Hz), 1.40 (3H, d, 
J = 6.7Hz), 1.4-2.2 (10H, m), 2.8-3.4 (3H, m), 3.6-4.0 (3H, m), 5.30 
(1H, d, J=14.9Hz), 5.31 (1H, d, J = 8.6Hz), 6.74 (1H, d, J = 6.5Hz), 
6.9-7.8 (11H, m), 8.92 (1H, br, s) 
Mass (APCI) : 610 (M* + 1) 



20 



Example 7].] 

N-[(3RS)-l-(2-Aceloxyethyl)-5-cyclohcxyl-2,3-dihydro-9- 
25 methyl-2-oxo-lH-l,4-benzodiazepin-3-yl) -N'-[3-(tetrazol-5- 
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yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 



rap : 165. 2-168. 4°C 

IR (Nujol, cm 1 ) : 1745, 1660 

'H-NMR (DMSO-d„d) : 1.0-2.0 (10H, m), 1.79 (3H, s), 2.34 
(3H, s), 3.00 (1H, m), 3.3-3.6 (1H, m), 3.7-3.9 (2H, m), 4.4-4.6 (1H, 
m), 5.06 (1H, d, J = 8.3Hz), 7.3-7.7 (7H, m), 8.16 (1H, br, s), 9.27 (1H, 
br, s) 

Mass (APCI) : 545 (M* + 1) 



EL&amplg 11=2 



N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l-(2-hydroxyethyl)-9- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N '-[3-(tetrazol-5- 
yl)phenyl]urea was prepared in a similar manner to that of Preparation 



59-4. 



mp : 223. 5-224. 2°C 

IR (Nujol, cm' 1 ) : 1640 

'H-NMR (DMSO-d,.<5) : 0.9-2.0 (10H, m), 2.34 (3H, s), 2.9- 
3-6 (4H, m), 4.2-4.4 (1H, m), 5.02 (1H, d, J = 8.2Hz), 7.3-7.7 (7H, m), 
8.17 (1H, s), 9.29 (1H. br, s) 

Mass (APCI) : 503 (M* + 1) 
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Example 22PJ 

Potassium salt of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-2,3-dihydro-5-(2-fluorophenyl)-9-methyI-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N'-[3-(l-sulfoethyl)phenyl]urea was 
prepared in a similar manner to thai of Example 22(3). 

mp : 247. 2-255. 6°C 

IR (Nujol. cm ') : 1650, 1615 

'H-NMR (DMSO-d„d) : 1.2-2.2 (10H, m), 1.43 (3H, d, 
J=7.iHz), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.58 (1H, d, J = 6.6Hz), 
3.6-4.0 (2H, br, m), 4.11 (1H, d, J=16.2Hz), 5.14 (1H, d, J = 16.2Hz), 
5.32 (1H, d, J = 8.6Hz), 6.8-7.0 (1H, br), 7.0-7.2 (2H, m), 7.2-7.8 
(10H, m), 8.99 (1H, m) 

Mass (FAB) : 714 (NT + 1) 

Example -?7(?) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y])carbonylmethyl- 
2,3 -dihydro-5-(2-fluoro phenyl )-9- met hyl-2-oxo-lH -1,4- 
benzodiazepin-3-yl]-N , -(3-hydroxymethylpheny])urea was prepared 
in a similar manner to that of Example 22(3). 

mp : 188. 2-202. 2"C 

IR (Nujol, cm ') : 3320, 1640 
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'H-NMR (DMSO-d 6) (5) : 1.2-2.0 (10H, m), 2.26 (3H, s), 2.7- 
3.2 (2H, m), 3.7-3.9 (2H, m), 4.04 (1H, d, J = 17.8Hz), 4.25 (1H, d, 
J=5.7Hz), 4.8-5.1 (3H, m), 5.14 (1H, d, J = 8.5Hz), 6.6-6.8 (1H, m), 
6-8-6.9 (1H, m), 6.9-7.6 (10H, m), 8.82 (1H, br, s) 
5 Mass (APC1) : 598 (M* + 1) 

A mixture of (3RS)-l-[(3-azabicyclo[3.2.2]non-3- 
D yl)carbonylmethy]J-2,3-dihydro-5-(2-fluorophenyl)-3-(imidazol-l- 
yl)carbony)amino-9-methy]-lH-l,4-bcnzodiazepin-2-one (250mg), 3- 
aminophenol (55mg) and triethylamine (93mg) in N,N- 
dimethylformamide (1ml) was stirred at 100 °C for 1 hour. After 
the reaction mixture was allowed to cool to room temperature, ethyl 
> acetate and IN aqueous hydrochloric acid were added thereto. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water, saturated aqueous sodium bicarbonate and brine 
successively, and then dried over magnesium sulfate. The solvent 
was evaporated in vacuo to give a colorless paste, which was washed 
with diisopropyl ether and collected by filtration to afford N- 
[(3RS)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl-2.3-dihydro- 
9-methyl-5-(2-fluorophenyl)-2-oxo-lH-l I 4-benzodiazepin-3-yl]-N , - 
(3-hydroxyphenyl)urea (184. Omg, 68.5% yield) as a crystalline. 

mp : 192. 8-203. 9°C 
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IR (Nujol, cm 1 ) : 3300, 1650 

'H-NMR (DMS0-d 6 ,d) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, 16.2Hz), 5.13 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J=8.5Hz), 6.2-6.4 (1H, m ), 6.7-7.7 (10H, m), 
5 9.24 (1H, m) 

Mass (APCI) : 584 (NT + 1) 



Ry.Tmpl f ) 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonyImethyl]-5- 

cyclohcxyl-2,3-dihydro-3-(indol-2-yl)carbonylamino-9- me thy]-lH- 
l,4-benzodiazepin-2-one was prepared in a similar manner lo tha. of 
Preparation 59-5. 

mp : 206. 2-212. 2°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.0-2.2 (10H, m), 2.40 (3H, s ), 2.8- 
3-4 (2H, m), 2.5-4.0 (2H, m), 4.02 (1H, d, J = 16.0Hz), 5.02 (1H, d, 
J = 16.1Hz), 5.46 (1H, d, 8.1Hz), 7.0-7.8 (8H, m), 9.20 (1H, d, 
J = 8.1Hz) 

Mass (FAB) : 580 (M* + 1) 
Example 9^(7) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
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cyclohexyl-2,3-dihydro-9-methyl-2-oxo-lH-l ; 4-benzodiazepin-3-yl]- 
N'-[3-(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to 
that of Example 51. 

mp : 186. 2-197. 6°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,<5) : 0.9-2.2 (20H, m), 2.38 (4H, m), 
2.8-4.0 (4H, m), 4.04 (1H, d, J=16.0Hz), 4.98 (1H, d, J=16.0Hz), 

5.02 (1H, d, J = 8.2Hz), 6.94 (1H, d, J = 9.1Hz), 7.3-7.8 (5H, m), 8.1- 

8.3 (2H, m), 9.25 (1H, br, s) 

Mass (FAB) : 624 (M* + 1) 

Fxnmplf 22m 

N-[ (3RS)-l-(3-azabicy clof 3.2.2 ]non-3-yl)carbo nylmet hyl-5- 
cyclohexyl-9-methyl-2-oxo-2,3-dihydro-lH-l,4-benzodiazepin-3-yl]- 
N'-(3-methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 212-214°C 
IR (Nujol, crrr') : 3390, 3275, 1705, 1688, 1634 

'H-NMR (DMSO-d.,d) : 1.05-2.1 (20H, m), 2.22 (3H, s), 2.37 
(3H, s), 2.90 (1H, m), 3.05-3.35 (2H, m), 3.65-3.87 (2H, m), 4.49 
(2H, d, d, J = 16.2Hz, J = 187Hz), 5.08 (1H, d, J = 8.4Hz), 6.69-7.57 
(8H, m), 8.85 (1H, s) 
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APCF-MS(e/z) : 570 (NT + 1) 
Exnmplp ?4(1 ) 

N-[(3RS)-5-Cyclohexyl-9-methyl-2,3-dihydro-l-(2- 

methylphenacyl)-2-oxo-lH-l ; 4-benzodiazepin-3-ylJ-N'-[3-(tetr aZ ol- 
5-yl)phenyI]ure a was prepared in a similar manner to that of Example 
51. 

mp : 165. 0-176. 6°C 

IR (Nujol, cm" 1 ) : 1660, 1635 

'H-NMR (DMSO-d 6 ,c5) : 1.0-2.2 (10H, m), 2.32 (3H, s), 2.41 
(3H, s), 2.9-3.2 (1H, m), 4.58 (1H, d, J=17.3Hz), 5.18 (1H, d, 
J = 8.4Hz), 5.33 (1H, d, J=17.3Hz), 6.9-7.0 (1H, m), 7.2-7.7 (9H, m), 
7-7-7.9 (1H, m), 8.0-8.2 (2H, m), 9.22 (1H, br, s) 

Mass (FAB) : 591 (M* + 1) 

Example ?4(?) 

(3RS)-5-Cyclohexyl-2,3-dihydro-3-(indol-2- 
yl)carbonylamino-9-mcthyl-l-(2-methylphenacyl)-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

mp : 126. 7-145. 2°C 
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IR (NujoK cm 1 ) : 1640 

l H-NMR (DMSO-d 6 ,S) : 1.0-2.3 (10H, m), 2.32 (3H, s), 2.43 
(3H, s), 3.05 (1H, m), 4.58 (1H, d, J = 17.4Hz), 5.37 (1H, d, 
J = 17.3Hz), 5.52 (1H, d, J = 8.1Hz) } 7.0-8.1 (12H, m), 9.2-9.3 (1H, m) 

Mass (APCI) : 547 (M~ + 1) 

Example ISjJ 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)- 
carbonylmethyl-5-acetoxymcthyi-9-methyl-2 1 3-dihydro-2-oxo-lH- 
l*4-benzodiazepin-3-yl]-N'-(3-methylphcnyl)urca (208mg) and 15% 
aqueous solution of sodium thiomethoxide in N,N-dimethyl form amide 
was stirred at room temperature for 8 hours. Ethyl acetate and 
water were added to the reaction mixture. The separated organic 
layer was washed with water and brine, and then dried over 
magnesium sulfate. The solvent was evaporated in vacuo to afford a 
paste (214mg), which was washed with diisopropyl ether and 
collected by filtration to give N-[(3RS)-1 -(3-azabicyclo[3.2.2Jnon- 
3-yl)carbonylmethyl-5-hydroxymethyl-9-methyI-2,3-dihydro-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N'-(3-mcthyphenyl)urea (127mg, 
66.0%yicld) as a crystalline powder. 

mp : 151. 7-153. 2°C 

IR (Nujol, cm' 1 ) : 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, m), 2.22 (3H, s), 2.48 
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(3H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.01 (IH, d, J=16.3Hz), 
4.5-4.6 (2H. m), 5.11 (IH, d, J = 16.3Hz), 5.23 (IH, d, J=8.5Hz), 6.72 
(IH, d, J=6.5Hz), 7.0-7.2 (3H, m), 7.2-7.7 (4H, m), 8.90 (IH, br, ,) 
Mass (APCI) : 518 (M* + 1) 

5 

To a mixture ofN-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 

yl)c a rbonvlmethyl-5-hydroxymethyl-9-melhy)-2-oxo-2,3-dihydro-lH- 
10 1.4-benzodi aZ epin-3-yl]-N'-(3-mcthylphenyl)urea (147mg) and 
diisopropylethylamine (55.1mg) in methylene chloride (2ml) was 
added dropwise a solution of met hanesulfony I chloride (48.7mg) in 
methylene chloride (1ml) under stirring and cooling at 0-5°C in an 
ice-bath. The mixture was stirred for 1.5 hours under the same 
15 conditions. The reaction mixture was evaporated in vacuo to afford 
a residue, which was dissolved in tetrahydrofuran (2ml) and cooled in 
an ice-bath. To the solution prepared above was added 15% 
aqueous solution of sodium methylmercaptidc (0.5g). The mixture 
was stirred under cooling for 0.5 hour and at ambient temperature for 
20 2 hours. The reaction mixture was evaporated in vacuo to afford a 
residue, which was dissolved in ethyl acetate and washed with water 
twice. The separated organic layer was dried over magnesium 
sulfate and evaporated in vacuo to afford an amorphous mass, which 
was subjected to preparative thin-layer chromatography on silica gel 
25 developing with a mixture of chloroform and methanol (10:1) to give 
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N-((3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmcthyl-5- 
methylthiomethyl-9-methyl-2-oxo-2 ? 3-dihydro-lH-l,4- 
bcnzodiazepin-3-yl]-N'-(3-methyphenyI)urea as an amorphous mass. 
This was triturated in diisopropyl ether and collected by filtration to 
give a crystalline powder (71.9mg, 41.7% yield). 

mp : 172-175. 5°C(dec.) 

1 H - N M R (CDCl 5 ,d) : 1.45-2.1 (10FL m), 2.20 (3H, s), 2.29 
(3H, s), 2.38 (3H, s), 3.25-3.55 (4H, m), 3.7-3.95 (3H, m), 5.03 (1H, 
d, J=15.8Hz), 5.54 (1H, d, J = 8.2Hz) ? 6.7-7.8 (9H, m) 

APCI-MS(m/z) : 548 (M~+l) 

Example 76 

N-[(S)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihydro-5-(2-fluorophcnyi)-9-methyl-2-oxo-lH-l,4-benzodiazcpin-3- 
yl]-N'-[3-(tetrazol-5-yl)phenyi]urca was prepared in a similar manner 
to that of Example 51 . 

mp : 210. 3-213. 4°C 

JO. 4 

[a) D = + 6.6 (C=0.50, EtOH) 
IR (Nujol, cm' 1 ) : 1650 

'H-NMR (DMSO-d„, 6 ) : 1.4-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.4-4.0 (2H, m), 4.14 (1H. d, J=16.2Hz), 5.14 (1H, d, 
1 = 10. 2Hz), 5.35 (1H, d, J = 8.3Hz), 6.8-7.8 (12H, m), 8.21 (1H, br, s). 
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9.31 (1H, br, s) 

Mass (APCI) : 636 (NT + 1) 

Example 77 

N-[(R)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonyImethyl-2,3- 
dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-[3-(tetrazol-5-yI)phenyl]urea was prepared in a similar manner 
to that of Example 51 . 

mp : 209. 9-215. 2°C 

[a]™ 4 =-10.96 ° (C=0.52, EtOH) 

IR (Nujol, cm' 1 ) : 1650, 1620 

'H-NMR (DMSO-d 6 ,S) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.8- 
4.0 (4H, m), 4.14 (1H, d, 16.3Hz), 5.14 (1H, d, 16.3Hz), 5.35 (1H, d, 
8.3Hz), 7.03 (1H, d, 7.5Hz), 7.2-7.8 (11H, m), 8.21 (1H, br, s), 9.32 
(1H, br, s) 

Mass (APCI) : 636 (M* + 1) 
Exnmplp 2J3 

N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-9- methyl- 1- 
(pyridin-2-yl)methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 5 ] . 
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mp : 173. 9-182. 0°C 

IR (Nujol, cm' 1 ) : 1640 

'H-NMR (DMSO-d 6 ,c5) : 4.59 (1H, d, J = 15.3Hz), 5.35 (1H, 
5 d, J=8,3Hz), 5.49 (1 H) d, J = 15.3Hz), 6.9-7.8 (13H, m), 7.95 (1H, 
br, s), 8.0-8.3 (2H, m), 9.33 (1H, br, s) 
Mass (FAB) : 562 (M* + 1) 



Example 7Q 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethy]-9- 
chloro-2,3-dihydro-5-(2-fluorophenyl)-2-oxo-lH-l ( 4-bcnzodiazepi„- 
3-yl] -N'-[3-(.etrazol-5-yl) P henyl)urea was prepared in a similar 
manner to thai of Example 51. 

mp : 172. 0-180. 5°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,d) : 1.4-2.2 (10H, m), 2.9-3.1 (1H, m), 
3-1-3.5 (1H, m), 3.6-4.0 (2H, m), 4.41 (1 H , d, J = 16.4Hz), 5.22 (1H, d, 
J=16.8Hz), 5.38 (1H, d, J = 8.3Hz), 6.93 (1H, d, J = 9.2Hz), 7.2-8.3 
(HH, m), 9.30 (1H, br, s) 

Mass (APCF) : 657 (M* + 1) 

Ex.imp| P Tfl 
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N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-tert- 
butylcarbonylmethy]-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(letrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 51. 



mp : 160. 4-180. 7°C(dec.) 

IR (Nujol, cm ') : 1720, 1650 

'H-NMR (DMSO-d 6) r5) : 1.09 (9H, s), 2.43 (3H, s), 4.19 (1H, 
d, J = 17.3Hz), 5.24 (1H. d, 1 = 17. 4Hz), 5.32 (1H, d, J = 8.4Hz), 7.07 
(1H, d, J = 7.2Hz), 7.2-7.8 (11H, m), 8.19 (1H, br, s), 9.27 (1H, br, s) 

Mass (FAB) : 569 (1VT + 1) 

Example Tifi) 



Potassium salt ofN-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-[3-(l- S ulfoethyl)phenyl]urea was prepared in 
a similar manner to that of Example 22(3). 

mp : 246. 9-249. 1 °C 

IR (Nujol, cm 1 ) : 1670, 1660 

'H-NMR (DMSO-d A ,d) : 1.3-2.2 (10H, m), 1.41 (1H, d, 
J=7.1Hz), 2.37 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.5-3.9 (3H, m), 
3.96 (1H, d, J=16.5Hz), 5.12 (1H, d, J = 16.5Hz), 5.0-5.2 (1H, m), 
6-8-6.9 (1H, m), 6.9-7.6 (7H. m), 8.9-9.0 (1H, m) 
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Mass (FAB) : 634 (M + + 1) 
Example 

N-[(3RS)-l-(3-Azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl- 
5 ? 9-dimcthyl-2 ? 3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-(2- 
methylpyridin-6-yl)urea was prepared in a similar manner to that of 
Example 22(3). 

mp : 150. 8-152. 1°C 
IR (Nujol, cm*) : 1670 

'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.42 (3H, s), 3.0-3.5 (2H, br), 3.5-3.9 (2H, m), 3.96 (1H, d, 
J = 16.3Hz), 5.0-5.2 (2H, m), 6.7-7.7 (6H, m), 9.43 (1H, br, s) 

Mass (APCI) : 503 (M + + 1) 

Example HQ) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y!)carbonylmethyI- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(4- 
methyipyridin-2-yl)urca was prepared in a similar manner to that of 
Example 22(3). 

mp : 152.0-154. 1°C 

IR (Nujol, cm 1 ) : 1680, 1660 
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l H-NMR (DMSO-d 6 ,(5) : 1.3-2.2 (10H, m), 2.24 (3H, s), 2.36 
(3H, s), 2.44 (3H, s), 2.44 (3H, s), 2.9-3.4 (2H, br), 3.5-3.9 (2H, m), 
3.95 (1H, d, J=16.4Hz), 5.09 (1H, d, J = 16.4Hz), 5.18 (1H, d, 
J = 7.1Hz), 6.8 (1H, br), 7.0-7.6 (5H, m), 8.0-8.2 (1H, m), 9.39 (1H, 
br, s) 

Mass (APCI) : 503 (M + + 1) 
Example ^1(4) 

A mixture of (3RS)-l-(3-azabicyclo[3.2.2]non-3- 

yI)carbonylraethyl-5,9-dimethyl-3-(imidazol-l-yl)carbonylamino-2,3- 
dihydro-lH-l,4-benzodiazepin-2-one (300mg), N, N-dimet hyl- 1 ,3- 
phenylenediaminc dihydrochloride (149mg) and triethylamine (2ml) in 
N,N-dimethylformamide (6ml) was stirred at 100°C for 2 hours. 
After allowing to cool to room temperature, ethyl acetate and water 
were added to the reaction mixture under stirring. The separated 
organic layer was washed with water and brine, and then dried over 
sodium sulfate. The solvent was evaporated in vacuo to afford an 
amorphous powder, which was washed with diisopropyl ether and 
collected by filtration to give a pale gray powder (320mg). To the 
powder dissolved in 1,4-dioxane was added 4N-hydrogen chloride in 
1,4-dioxane (0.5ml) at ambient temperature under stirring. The 
resultant mixture was evaporated in vacuo to dryness to afford a 
residue, which was washed with diisopropyl ether and collected by 
filtration to give N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
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yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 

benzodiazcpin-3-yl]-N'-[3-(N,N-dimethylamino)phenyl]urea 
hydrochloride (280mg, 67.1% yield). 

5 mp : 190. 9-193. 1°C 

IR (Nujol, cm ') : 1690, 1630 

'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, m), 2.43 (3H, s), 2.73 
(3H, s), 2.86 (3H, s), 2.7-3.4 (2H. m), 3.6-4.0 (2H, m), 4.06 (1H, d, 
J=16.4Hz), 5.23 (1H, d, J = 16.4Hz), 5.61 (1H, d, J = 6.2Hz), 6.7-7.0 
3 (1H, m), 7.2-8.0 (7H, m), 10.04(1H, br, s) 
Mass (APCI) : 531 (free CD M* + 1) 



Example -p 



15 N "K 3RS )- 1 -( 3 - a zabicyclo[3.2.2Jnon-3-yl)carbonylmethyl- 
2,3-dihydro-5,9-dimethyl-lH-l,4-benzodiazepin-2-one-4-oxide-3- 
ylJ-N'-(3-methylephenyl)urca (45.3mg) was treated with acetic 
anhydride (1.8ml) at 50"C for 5 hours. After the reaction was 
completed, acetic anhydride was removed under reduced pressure. 
20 The residue was subjected to preparative thin layer chromatography 
on silica gel (60F, J4 , 0.5mm, 20X20cm; Merck) developed with a 
mixture of 

CHCl „ AcOEt and MeOH (14:1:0.4) to give N-[(3RS)-1 -(3- 
azabicyclo[3.2.2]non-3-yl)-carbonylmcthyl-2,3-dihydro-5- 
25 acetoxymcthyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
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methy]phenyl)urea as an amorphous mass (59.9mg), which was 
powdered by triturated in diisopropyl ether and collected by filtration 
(26.5mg; 59.3%). 



5 mp : 133-134. S°C 

1 H-NMR(CDCl 3 ,(y) : 1.50-2.17 (10H, m), 2.10 (3H, s), 2.29 
(3H, s), 2.38 (3H, s), 3.28-3.74 (4H, m), 4.62 (2H, d, d, J=15.6Hz, 
J=319.0Hz), 5.17 (2H, d, d, J=9.45Hz, J=15.7Hz), 5.59 (1H, d, 
J = 7.82Hz), 6.76-7.56 (9H, m) 
10 APCI-MS (m/z) : 560.3 (M* + l) 

Example $2 



To a solution of (3RS)-3-amino-l-[(3-azabicyclo[3.2.2Jnon- 
15 3-yl)-carbonylmethyl]-5-methyl-9-(N,N-dimethylamino)-2,3-dihydro- 
lH-l,4-benzodiazepin-2-one (285mg) in tetrahydrofuran (4ml) was 
added dropwise 3-tolyI isocyanate (lOOmg) under stirring at room 
temperature. The mixture was stirred at room temperature for 2 
hours. Removal of the solvent in vacuo afforded a residue, which 
20 was triturated in diisopropyl ether and collected by filtration to give a 
white powder. To a solution of the powder in ethyl acetate was 
added 4N-hydrogcn chloride in ethyl acetate (0.25ml) under cooling. 
The mixture was evaporated in vacuo to dryness. The residue was 
washed with diisopropyl ether and collected by filtration to afford 
25 N-f(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5-methyl- 
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9-(N,N-dimethylamino)-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-methylphenyl)urca hydrochloride (250mg,61 .5%) as a 
crystalline powder. 

mp : 216. 5-218. 7°C 

IR (Nujol, cm 1 ) : 1680, 1630 

'H-NMR (DMSO-d„,£) : 1.3-2.2 (10H, m), 2.24 (3H, s), 2.80 
(6H, br, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.5-3.9 (2H, br, m), 
4.56 (1H, d, J=16.7Hz), 5.11 (1H, d : J=16.7Hz), 5.67 (1H, m), 6.7- 
6.8 (1H, m), 7.0-7.3 (3H, m), 7.4-7.7 (3H, m), 7.72 (1H, m), 9.56 (1H. 
br, s) 

Mass (FAB) : 531 (hydrochloride free N/T + 1) 
Example 34 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyI-l-tert- 
butoxycarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 5 1 . 

mp : 151. 4-174. 2°C(dec.) 

IR (Nujol, cm 1 ) : 1745, 1650 

'H-NMR (DMSO-d 6 ,<5) : 1.25 (9H, s), 2.46 (3H, s), 4.11 (1H, 
d, J=16.8Hz), 4.60 (1H, d, J = 16.7Hz) : 5.34 (1H, d, J = 8.4Hz), 6.9-7.8 
(10H, m), 8.1-8.3 (2H, m), 9.32 (1H, br, s) 
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Mass (APC!) : 585 (M* + 1) 



Exampl r ^ 



5 N "f (3RS )- 1 -( Adama ntan-l-y])carbonylmethyl-2,3-dihydro-5- 
( 2 -«««rophcnyl)-9- m eth y l-2-oxo-lH-l,4-benzodiazepin-3- y I] -N'- 
f3-(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that 
of Example 51 . 



mp : 195. 0-218. 4°C(dec.) 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,tf) : 1.5-2.2 (15H, m), 2.42 (3H, 
2 (1H, d, J=17.1Hz), 5.23 (1H, d, J = 17.5Hz), 5.31 (1H, d, 
•3Hz), 6.9-7.8 (HH, m), 8.1 (1H, m), 9.28 (1H, br, s) 

Mass (FAB) : 647 (M* + 1) 



Example 3ft 



N-f(3RS)-2 ( 3-Dihydro-l,5-9-trimcthyl-2-oxo-lH-l,4- 
20 benzodiaze pi n-3-yI]-N'-(3-meth y l P henyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 204.2-206. 6°C 
IR (Nujol, cm ■■) : 1685, 1645, 1610 
25 'H-NMR (DMSO-d ft ,tf) : 2.22 (3H, s), 2.35 (3H, s), 2.42 (3H, 
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s), 3.10 (3H, s), 5.03 (1H, dd, J = 1.4Hz, J = 8.5Hz), 6.72 (1H, d, 
J = 6.4Hz), 7.0-7.7 (7H, m), 8.93 (1H, br, s) 
Mass (APCI) : 351 (M* + 1) 

Example 17 

N-[(3RS)-2,3-Dihydro-5,9-dimethyl-l-(2-methylphenacyl)-2- 
oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

rnp : 128.4- 136. 2°C 

IR (Nujol, era 1 ) : 1650 

l H-NMR (DMSO-d 6 ,tf) : 2.22 (3H, s), 2.27 (3H, s), 2.40 (3H. 
s), 2.42 (3H, s), 4.55 (1H, d, J = 17.1Hz), 5.12 (1H, d, J = 8.5Hz), 5.37 
(1H, d, J=17.2Hz), 6.7-6.8 (1H, m), 7.0-7.8 (11H, m), 8.86 (1H, br, 
s) 

Mass (APCI) : 469 (M* + 1) 
Example Tfi 

N-[(3RS)-l-(Adamantan-l -yl)carbonylmethyl-2,3-dihydro- 
5, 9-dime thy 1-2-oxo- 1H-1 , 4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 
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mp : 182. 2-184. 2°C 

IR (Nujol, cm ') : 1700, 1658, 1638 

'H-NMR (DMSO-d„ff) : 1.6-2.1 (15H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.96 (1H, d ; J = 17.5Hz), 5.0-5.1 (1H, m), 5.21 (1H, d, 
J=17.5Hz), 6.72 (1H, d, J = 6.3Hz), 7.1-7.7 (7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 513 (M* + 1) 

Example 

N- [(3 RS)-1- Cyclone xylcarbonyime thy 1-2,3 -dihydro-5, 9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 179. 2-180. 9°C 

IR (Nujol, cm 1 ) : 1710, 1655, 1638 

'H-NMR (DMSO-d 6 ,c5) : 1.0-1.8 (10H, m), 1.8-2.0 (1H, m), 
2.22 (3H, s), 2.33 (3H, s), 4.06 (1H, d, J=17.6Hz), 5.02 (1H, d, 
J = 17.3Hz), 5.08 (1H, d, J = 7.0Hz), 6.72 (1H, d, J = 6.0Hz), 7.0-7.6 
(7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 461 (M* + 1) 

Example 40 

N-[(3RS)-2,3-Dihydro-5-(2-lluorophenyI)-9-methyl-l- 
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m «.hylc.,bo„yl m c,hy|.2-ox„-lH-l,4-be„ Z odia Z c P i n .3.vlJ. N ..|3. 

(t.. ra »i.s.,i >ph .., l| „ e , was picp „, d h a ^ (ha _ ^ 

Example 51. 



mp : 173. 5-189. 8°C 

IR (Nujol, cm ') : 1730, 1680, 1650 

'H-NMR (DMSO-d 6 ,c5) : 2.03 (3H, s), 2.41 (3H, s), 4.29 (1H 
'-17-7H,). 4.96 (1H, d. i=17.6Hz), 6.9-7.8 („„. m)> 8 . 20 (1H> 
9 -35 (1H, br, s) 

Mass (APCI) : 527 (M* + 1) 
Exampl r 4i 



N-f(3RS)-2,3-Dihydro-5,9-dimethyI-l-, crt . 

* but y , "rbo„ y Jmethvl-2-oxo-lH-l,4-b e n Z odiazep i n-3-y.j-N'-(3- 
methylphenyl)urea was prepared in a similar man „er to that of 
Example 59. 



10 



20 



mp : 179. 6-181. 2°C 

IR (Nujol, cm ') : 1720, 1670, 1645 

'H-NMR (DMSO-d 6I tf) : 1.08 (9H, s>, 2.22 (3H, ,), 2.34 (3H 
4.01 (1H, d, M7.4H.,, 5.08 (1H, dd, J = 1 . 4 Hz and J=8 .5H 2 ) 5 n 
(1H. d. J., 7 .4H,>. 6.72 (1H, d, J = 6.5Hz), 7.0-7.7 (7H, m), 8.84 (1H 



25 



br, s) 

Mass (APCI) : 435 (M* + 1) 
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Example 47 



N-[(3RS)-2,3.Dih yiir „.5. ( 2- flu o r „ phenyJ) . 9 . melhy| . 1 . (3 . 
5 n " rOPh " aCy ' ) - 2 — IH - I ' 4 - h "-^Pin-3. yl J.K,[3. (u , ra20 , 



10 



15 



tnp : 194. 4-198. 1°C 

'R (Nujol, cm ') : 1655, 1620 

'H-NMR (DMSO-d.,*) : 2.50 (3H, .,. 4.96 (1H, d, J = 17 7Hz) 

(1H. d, J-8.3H,,. 5.84 (1H. d. ,-l 7 .8H„. 7.0-8.5 (,5H. B) 
8 -65 (1H, m), 9.33 (1H, m) 

Mass (APCI) : 634 (M* + 1) 
Example 41 



N-[(3RS). 2 . 3 . Dihydro . 5 . (2 . flu „ rophcny|)9 _ mcihyM _ (2 _ 
™»P'- Jl »- 2 .»..- 1H ,,, btnBdi , !ep ,.,. r , 1 . N , |H|(|riMi 



25 



m P •• 192. 2-197. 1°C 

IR ( N «jol, cm ') : 1650, 1620 

'H-NMR (DMSO-d,,<5) : 2.45 (3H, s), 4.73 (1H, d, J=18.1Hz), 
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5.3-5.5 (2H, m), 7.0-8.2 (16H, m) 
Example dd 

N-f(3RS)-2.3-Dihydro-l-ethylcarbonylmethyl-5,9-dimethyl-2- 
oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3-methyIpheny!)urea was 
prepared in a similar manner lo that of Example 59. 

mp : 125. 1-127. 5°C 

IR (Nujol, cm ') : 1720, 1640 

'H-NMR (DMSO-d 6 ,<5) : 0.87 (3H, t, J = 7.2Hz), 2.22 (3H, s), 
2.33 (3H t s), 2.3-2.5 (2H, m), 4.08 (1H, d, J=17.5Hz), 4.92 (1H, d, 
J = 17.5Hz), 5.10 (1H, dd, J=1.4Hz and 8.5Hz), 6.7-6.9 (1H, m), 7.0- 
7.7 (7H, m), 8.90 (1H, br, s) 

Mass (APCI) : 407 (NT + 1) 

Example 4<! 

N-l(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-isopropyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yI]-N'-(3-methylphenyl)urca was prepared in a similar manner to that 
of Example 59. 

. mp : 189. 9-192. 8°C 

IR (Nujol, cm ') : 1650, 1610, 1700 
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'H-NMR (DMSO-d 6> (5) : 1.11 (3H, d, J=7.0Hz), 1.21 (3H, d, 
J = 6.5Hz), 1.4-2.1 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.4 (2H, 
m), 3.6-4.0 (2H, m), 4.04 (1H, d, J=16.1Hz), 5.00 (1H, d, J=16.2Hz), 
5.09 (1H, d, J = 8.4Hz), 6.72 (1H, d, J=6.2Hz), 7.0-7.7 (7H, m), 
5 8.85(1H, br, s) 

Mass (APCI) : 530 (M + + 1) 

Example 4^ 

N-[(3RS)-2,3-Dihydro-5,9-dimethyl-l-mcthylcarbonyImelhyl- 
2-oxo-lH-l,4-benzodiazepin-3-y]]-N , -(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

mp : 126. 1-127. 7°C 
IR (Nujol, cm 1 ) : 1720, 1650 

'H-NMR (DMSO-d 6( <5) : 2.00 (3H, s), 2.22 (3H, s), 2.33 (3H, 
s), 2.47 (3H, s), 4.11 (1H, d, J=17.8Hz), 4.93 (1H, d, J=17.6Hz), 
5.0-5.2 (1H, m), 6.7-6.8 (1H, m), 7.0-7.6 (7H, m), 8.90 (1H, br, s) 
Mass (APCI) : 393 (M* + 1) 

Example 47 

N-[(3RS)-5-Cyclohexyl-l-cyclopropylcarbonyImethyl-2,3- 
dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
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Example 51. 



mp : 227. 1-233. 2°C 

IR (Nujol, cm"') : 1715, 1650 

'H-NMR (DMSO-d R) tf) : 0.7-2.1 (15H, m), 2.36 (3H, s), 2 
3-0 (1H. m), 4.30 (1H, d, J=17.6Hz), 4.96 (1H, d, J=17.5Hz), 5.1, 
(1H, d, J = 8.2Hz), 7.3-7.7 (7H, m), 8.15 (1H, br), 9.23 (1H, br, s) 

Mass (APCI) : 541 (M* + 1) 



10 Example dft.j 



N-[(3RS)-2,3-Dihydro-l-ethoxycarbonylmelhyl-5,9-dime«hyl- 
2-oxo-lH-l,4-benzodiaz ep in-3-yl]-N'-(3-methyI P h C nyl)urea was 
prepared in a similar manner to that of Example 59. 



15 



mp : 229. 7-231. 0°C 

IR (Nujol, cm 1 ) : 1755, 1685. 1645, 1615 

'H-NMR (DMSO-d 6 ,<5) : 1.27 (3H, ., J=7.1Hz), 2.22 (3H, s), 
2-33 (3H, s), 2.45 (3H, s), 4.02 (2H. q, J = 7.1Hz), 4.08 (1H, m), 4.68 
20 (1H, d, J = 16.8Hz), 5.09-5.14 (1H, m), 6.72 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 423 (M* + 1) 

Example 

25 
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A mixture of N-[(3RS)-2,3-dihydro-l-ethoxycarbonymcthyl-5, 
9-dimethyl-2-oxo-l H- 1 ,4-benzodiazepin-3-yl]- N '-(3- 
methylphenyl)urea (1.3g) and IN aqueous sodium hydroxide (15ml) j n 
1,2-dimethoxyethane (15ml) was stirred at room temperature 
overnight. IN aqueous hydrochloric acid was added to the reaction 
mixture. The mixture was evaporated to dryness to afford a residue, 
which was triturated in water and collected by filtration to give the 
first crop of the desired product as a white powder (417mg, 34.3%). 
To the filtrate were added ethyl acetate and 0.1N aqueous 
hydrochloric acid. The separated organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated in vacuo to afford the second crop of N- 
[(3RS)-2,3-dihydro-l-carboxymethyl-5, 9-dimethyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-mcthylphenyl)urea (631mg, 51.9%) as a 
white crystalline powder. 

IR (Nujol, cm 1 ) : 1690, 1658, 1620 
Anal : C,,H22N 4 0 4 • 0.5H,O 

calc. C: 62.52, H : 5.75, N : 13.89 
found C: 62.86, H : 5.58, N : 13.84 
'H-NMR (DMSO-d 6 ,<5) : 2.22 (3H, s), 2.33 (3H, s), 2.41 (3H, 
s), 3.94 (1H, d, J=17.0Hz), 4.65 (1H, d, J = 17.0Hz), 5.10 (1H, d, 
J = 7.2Hz), 6.72 (1H, d, J=6.4Hz), 7.0-7.6 (7H, m), 8.91 (1H, s) 
Mass (APCI) : 395 (M* + 1) 
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Example 48-"U1 ) 

N-[(3RS)-l-(4-(Piperidino)piperidin-l-y]jcarbonylmethyl- 
S^-dimethyl-l.S-dihydro^-oxo-lH-l^-benzodiazepin-S-ylJ-N'^S- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

mp : 214. 5-217. 3°C 

IR (Nujol. cm' 1 ) : 1660 

'H-.NMR'(DMSO-d 6 , 6 ) : 1.0-1.9 (10H, m), 2.22 (3H, s), 2.35 
(3H, s), 2.43 (3H, s), 2.3-2.6 (6H, m), 2.8-3.1 (1H, m), 3.7-4.0 (2H, 
m), 4.1-4.3 (1H, m), 4.9-5.2 (2H, m), 6.71 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.92 (1H, br, s) 

Mass (APCI) : 545 (M* + 1) 

Example 4X-T(?) 

N-[(3RS)-2,3-Dihydro-5, 9-dimethyl- 1 -(4-methylpiperazin- 1 - 
yl)carbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm 1 ) : 1675, 1640, 1610 

'H-NMR (DMSO-d 6) d>) : 2.15 (3H, s), 2.22 (3H, s), 2.35 (3H, 
s), 2.43 (3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J=16.4Hz), 5.04 (1H, d, 
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J-16.1HZ), 5.11-5.12 (1H, m), 6.71 (1H, d, J=6.3Hz), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M + + 1) 
5 Example 4JL10J 

N-[(3RS)-5,9-Dimethyl-l-[(p yrr olidin-l-y])carbonyl m ethyl]- 
2-oxo-1H-l ( 4-benzodiazepin-3-yl]-N'-(3- m ethylpheny])urea was 
prepared in a similar manner to that of Preparation 59-5. 



D 



IR (Nujol, cm 1 ) : 1650 

'H-NMR <DMSO-d.,<?) : 1.6-2.0 (2H, m), 2.22 (3H, s), 2.35 
OH, .). 2.43 (3H, s), 3.1-3.3 (2H, m), 3.88 (1H, d, J=16.4H Z ), 4.86 
(1H. d, J-16.4HZ), 5.10 (1H, d, J=7.2Hz), 6.72 (1H, d, J=6.3Hz), 
7.0-7.6 (7H, m), 8.92 (1H, s) 

Mass (APCI) : 448 (M* + 1) 

Example 4^1(ij 

N-[(3RS)-l-(A Za cyclooctan-l-yj)carbonylmethyl-5 > 9- 
dime«hy!-2.3-dihydro-2-oxo-lH-l,4-benzodia Z epin-3-y|]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparaiion 59-5. 

IR (Nujol, era 1 ) ; 1650, 1610 
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'H-NMR (DMSO-d 6) (5) : 1.2-1.8 (10H, ra), 2.22 (3H, s), 2.36 
(3H. s), 2.44 (3H, s), 2.9-3.3 (2H, m), 3.3-3.6 (2H, m), 3.93 (1H, d, 
J = 16.1Hz), 4.95 (1H, d, J=16.1Hz), 5.09 (1H, d, J = 7.1Hz), 6.71 (1H, 
d, J=6.5Hz), 7.0-7.6 (7H, m), 8.86 (1H, br, s) 

Mass (APCI) : 490 (M* + 1) 

N-{(3RS)-l-[(3RS)-3-(N,N-Diethylaminocarbonyl)piperidin- 
l-yl]-carbonylmcthyl-5,9-dimcthyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl}-N , -(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

mp : 150. 8-154. 7°C 

IR (Nujol, cm ') : 1655, 1610 

'H-NMR (DMSO-d 6> <5) : 0.9-1.3 (8H, m), 1.4-2.0 (2H, m), 
2.22 (3H, s), 2.35 (3H, s), 2.43 (3H, s), 2.9-3.5 (7H, m), 3.7-4.3 (3H. 
m), 5.0-5.2 (2H, m), 6.71 (1H, d, J = 6.2Hz), 7.0-7.8 (7H, m), 8.90 
(1H, m) 

Mass (APCI) : 561 (M T + 1) 
Example 4«.^(*) 

N-[(3RS)-l-(4-Hydroxy-4-phenylpiperidin-l- 
yl)carbonylmethyl-5,9-dimelhy]-2,3-dihydro-2-oxo-l H-l ,4- 
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benzodiazepin-3-yl]-N'-(3-methylphenyl) U rea was prepared in a 
similar manner to that of Preparation 59-5. 



mp : 163. 2-164. 9°C 

IR (Nujol, cm' 1 ) : 1665, 1645 

'H-NMR (DMSO-d 6 ,<5) : 1.4-2.0 (4H, m), 2.22 (3H, s), 2.37 
(3H, s), 2.45 (3H, s), 2.8-3.0 (1H, m), 3.2-3.6 (2H, m), 3.6-4.3 (3H, 
m), 4.9-5.2 (2H, m), 6.71 (1H, d, J = 6.5Hz), 7.0-7.6 (12H, m), 8.94 
(1H, m) 

Mass (APC1) : 554 (M* + 1) 
Example 4F-T(7) 



N-[(3RS)-2,3-dihydro-5,9-dimethyl-l-(morpho]in-l-yl)- 
carbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



mp : 219.0-220. 1°C 

IR (Nujol, cm 1 ) : 1675, 1640 

'H-NMR (DMSO-d., <S) : 2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, 
s), 3.3-3.6 (8H, m), 3.94 (1H, d, J=16Hz), 5.04 (1H, d, J=16Hz), 5.10 
(1H, d, J = 6.9Hz), 6.72 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.92 (1H, 

Mass (APCI) : 464 (M* + 1) 
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Example 

N-{(3RS)-2,3-Dihydro-5,9-dimethyl-l-[4-methy]pipcra2in-l- 
5 yl)carbonylmethy]]-2-oxo-lH-l,4-benzodiazepin-3-yl}-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 



10 



15 



IR (Nujol, cm 1 ) : 1675, 1640, 1610 

'H-NMR (DMSO-d 6 ,<5) : 2.15 (3H, s), 2.22 (3H, s), 2.35 (3H, 
s), 2.43 (3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J=16.4Hz), 5.04 (1H, d, 
J=16.1Hz), 5.11-5.12 (1H, m), 6.71 (1H, d, J=6.3Hz), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M* + 1) 

Example 4S.^Q) 



N-[(3 RS)-1-(N,N- Diet hylamino)carbonylme thy 1-2,3 - dihydro- 
5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
20 methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm 1 ) : 1670, 1625 

'H-NMR (DMS0-d 6 ,d) : 0.92 (3H, t, J = 7.0Hz), 1.13 (3H, t, 
25 J = 7.0Hz), 2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, s), 3.0-3.5 (4H, m), 
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3 -88(lH, d, j =16 . 1Hz) 

' 1 0H ' d ' J =6 5H 2 ), 7.0, 7 6 r7H , . 

N -f(3RS)-2,3-Dih yd ro-l. (N . elhvl . 

-M P h Cnyl)urea was pr (3- 
10 Reparation 59-5. ^ ma " ner '° '»>•• of 

,R (""M enr', : 165g 16JQ 

'»-N'MR(DMSO-d 6 ,d ):0 . O3 , f n 

2 - <«. .>.,.„ (3H , s)> , 9o Q J '^H«). 2.22 (3H. 

8 -»I OH.br.,) 6(2H - m) - 7 - 8 -8.0(l H , m), 

M «"CAPCI) : 422 (M* + 1} 

N - f(3RS >-i.3-Dih ydro .„. dimc 
Mrt «»'«.*,l).2..„. 1 „. I 4 . ' < N "«'-"«rl..ta.. 

r» ■:;:;rr-" M '-"- 

Preparation 59-5. ""^ '° th *< of 
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mp : 243. 4-244. 4"C 

IR (Nujol, cm 1 ) : 3310, 1645 

'H-NMR (DMSO-d 6 ,d) : 1.13 (9H, s), 2.22 (3H, s), 2.32 (3H, 
5 s), 2.43 (3H, s), 3.68 (1H, d, J = 15.7Hz), 4.62 (1H, d, J=15.7Hz), 
5.07 (1H, dd, J=1.4Hz and 8.6Hz), 6.72 (1H, d, J=6.5Hz), 7.0-7.6 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 450 (M* + 1) 



10 Example 4 8-1(1 7) 



N-f(3RS)-l-(Azacycloheptan-l-yl)carbonylmethyl-2,3- 
dihydro-5 ) 9-di m ethyl-2-oxo-lH-l > 4-b e nzodiazepin-3-yl]-N , -(3- 
methylphcnyl)urea was prepared in a similar manner to that of 
15 Preparation 59-5. 



mp : 203. 6-204. 2°C 

IR (Nujol, cm 1 ) : 1670, 1630 

'H-NMR (DMSO-d„d») : 1.3-1.9 (8H, m), 2.22 (3H, s), 2.36 
20 (3H, s), 2.44 (3H, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.4-3.7 (2H, 
m), 3.92 (1H, d, J = 16.2Hz), 4.96 (1H, d, J=16.1Hz), 5.09 (1H, d, 
J = 7.4Hz), 6.71 (1H, d, J=6.4Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 
Mass (APCI) : 476 (M* + 1) 



269 



WO 98/15535 



PCT/JP97/03483 



N-[(3RS)-l-(4-Aminocarbonylpiperidin-l-yl)carbonylmethyl- 
2,3-dihydro-5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

mp : 196. 8-198. 0°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,d>) : 1.1-1.8 (4H, m), 2.22 (3H, s), 2.36 
(3H, s), 2.43 (3H, s), 2.6-2.8 (1H, m), 2.8-3.2 (2H ( m), 3.7-4.2 (3H, 
m), 4.9-5.2 (2H, m), 6.7-6.9 (1H, br, s), 7.0-7.6 (7H ? m), 8.93 (1H, br, 
s) 

Mass (APCI) : 505 ( M* + 1) 
F.xnmplf 48-V1A) 

N-[(3RS)-2,3-Dihydro-l-[4-(2-hydroxyethyl)piperazin-l- 
yl]carbonylmethyl-5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yI]- 
N'-(3-methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

mp : 221. 7-224. 2°C 

IR (Nujol, cm ') : 1660, 1635 

'H-NMR (DMSO-d 6 ,S): 2.22 (3H, s), 2.35 (3H, s), 2.43 (3H, 
s), 2.2-2.6 (8H, m), 3.3-3.6 (4H, m), 3.91 (1H, d, J = 16.4Hz), 4.3-4.5 
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(1H, m), 5.0-5.2 (2H, m), 6.73 (1H, m), 7.0-7.6 (7H, m), 8.92 (1H, br, 
s) 

Mass (APCI) : 507 (M + + 1) 

N-[(3RS)-2,3-Dihydro-l-(N,N- 

diisobuCylamino)carbonylmethyl-5,9-dimethyl-2-oxo-lH-l,4- 
bcnzodiazepin-3-ylJ-N'-(3- m cthyIphenyl)urea was prepared in a 
10 similar manner to that of Preparation 59-5. 

mp : 226.9-228.1°C 

IR (Nujol, cm' 1 ) : 1680, 1660 

'H-NMR (DMSO-d 6 ,d)) : 0.7-0.8 (6H, m), 0.8-1.0 (6H, m), 
15 2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, s), 2.9-3.2 (4H, m), 3.89 (1H, d, 
J = 16.0Hz), 4.99 (1H, d, J = 16.0Hz). 5.07 (1H, d, J=7.1Hz), 6.71 (1H, 
d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.85 (1H, br, s) 
Mass (APCI) : 506 (NT + 1) 

20 Example 4&i2g&) 



N-[(3RS)-2 ! 3-Dihydro-l-(N > N-bis:(2-hydroxyethyl)amino)- 

carbon y lme,hyl-5,9-dimethyl-2- 0 xo-lH-l ) 4-benzodi az epin-3- y l)-N'- 
(3-methylphenyl) U rea was prepared in a similar manner to that of 
25 Preparation 59-5. 
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mp : 160. 5-161. 1°C 

IR (Nujol, cm ') : 1650, 3300 

'H-NMR (DMSO-d 6( <5) : 2.22 (3H, s), 2.34 (3H, s), 2.43 (3H, 
5 .), 2.9-3.8 (6H, m), 4.15 (1H, d, J=16.5Hz), 4.5-4.7 (1H, m), 4.8-5.0 
(1H, br), 5.0-5.2 (2H, br), 6.72 (1H, d, J=6.3Hz), 7.0-7.6 (7H, m)) 
8-92 (1H, br, s) 

Mass (APCI) : 482 (1VT + 1) 
10 Example 40 



15 51 



N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l-(imidazol-4-yl)methyl- 
9-methyl-2-oxo-lH-l,4-benzodiaze P in-3-yl] -N'-[3-(tctrazol-5- 
yl)pheny]]urea was prepared in a similar manner to that of Example 



mp : 168. 2-179. 2°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,(5) : 0.9-1.9 (10H, m), 2.45 (3H, s), 
(1H, br, s), 4.23 (1H, d, J=14.7Hz), 5.03 (1H, d, J=8.3Hz), 5.36 
J=14.7Hz), 6.8-7.0 (1H, br, s), 7.2-7.6 (8H, m), 8.0-8.2 (2H, 
9-25 (1H, br, s) 

Mass (FAB) : 539 (M + + 1) 



25 Example son) 
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N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
bromophenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 168. 1-171. 1°C 
IR (Nujol, cm ') : 1645 

'H-NMR (DMSO-d t ,5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.45 
(3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, J = 16.5Hz), 
5.11 (1H, d, J=16.5Hz), 5.09 (1H, d, J = 8.6Hz), 7.0-7.6 (7H, m), 7.75 
(1H, br, s), 9.16 (1H, br, s) 

Mass (APCI) : 568 (M* +2), 564 (M* ) 

Example snp) 

N-f(3RS)-l-(3-AzabicycIof3.2.2]non-3-yl)carbonylmelhyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
chlorophenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 181. 2-185. 1°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 4 ,tf) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.9-3.3 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, J = 16.4Hz), 
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5.11 (1H, d, J=16.4Hz), 5.0-5.2 (1H, m), 6.94 (1H, d, J = 8.5Hz), 
7.0-7.7 (7H, m), 9.17 (1H, br, s) 

Mass (APCI) : 522 (M* + 1) 

5 Example jQ_^ 

N-[(3RS)-l-(3-AzabicycIo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimcthy]-2,3-dihydro-2-oxo-lH-l > 4-benzodia Z epin-3-yI)-N'-(3- 
me.hylthiophenyl)urea was prepared in a similar manner to that of 
10 Example 59. 

mp : 237. 2-238. 5°C 

IR (Nujol, cm 1 ) : 1680, 1660, 1645 

'H-NMR (DMSO-d 6 ,tf ) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.40 
15 (3H, s), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, 
1 = 16. 5Hz), 5.11 (1H, d, J=16.5Hz), 5.0-5.2 (lH, m) 
Mass (APCI) : 534 (M* + 1) 



20 



Example ^H(4) 

N-f(3RS)-l-(3-Azabicyclo[3.2.2jnon-3-yl)carbonylmethyl- 
5,9-dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiaze P in-3-yl]-N'-(3- 
methoxyphenyl)urea was prepared in a similar manner to that of 
Example 59. 



25 
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mp : 169. 6-170. 7°C 

IR (Nujol, cm ') : 1700. 1675, 1640 

'H-NMR (DMSO-d..*) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
OH, s). 2.9-3.3 (2H. ra)l 3.5-3.9 (2H, m)) 3.67 (3H, .,. 3.96 (1H d 
* J-16.SH.). 5.11 (1H, d, J= l 6 .5Hz), 5.0-5.2 (1H, m ), 6.4-6.6 (1H, 
6-7-6.9 (1H, m), 7.0-7.6 (6H, m), 8.98 (1H, br, s) 
Mass (APCI) : 518 (M* + 1) 



0 



Example 

N-[(3RS)-l-(3-A2abic y clo[3.2.2]non-3-y])carbonyl m eth y l- 

2,3-dihydro-5,9-din 1 e,hy.-2-oxo-lH-l ( 4-be n zodia Z epin-3- y | ] .N-- ( 3- 
methylphenyl)urea was prepared in a similar manner to .hat of 
Example 59. 

mp : 176. 9-179. 1°C 

IR (Nujol, cm ') : 1670, 1640 

'H-NMR (DMSO-d 6) tf) : 1.4-1.8 (8H. m), 1.9-2.1 (2H, m), 
2-22 (3H, s), 2.36 (3H, s). 2.44 (3H, s), 3.0-3.4 (2H, m), 3.6-4.0 (2H 
->. 3-96 (1H . d. J-,6H,). 5.11 (1H< d, J = ,6H 2)> 5.0-5.1 (1H. br, m), 
6-71 (1H, d, J=6.6Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 502 (M* + 1) 

Example S| 



275 



WO 98/15535 



PCT/JP97/03483 



A mixture of 3-amino-l-(2-acetylbenzyI)-5-cyclohexyl-2,3- 
dihydro-9-methy]-l'H-l,4-benzodiazepin-2-one (280mg), 4- 
nitrophenyl N-{3-(tetrazol-5-yl)phcnyl}carbamate (249mg) and 
triethylamine (281mg) in NN-diraethylformamide was stirred at room 
5 temperature for 50 minutes. Ethyl acetate and 0.1N aqueous 
hydrochloric acid were added to the reaction mixture. The 
separated organic layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
to afford a residue, which was washed with diisopropyl ether to give 
10 N-[(3RS)-l-(2-acetylbenzyl)-5-cyclohexyl-2,3-dihydro-9-methyl-2- 

oxo-lH-l,4-benzodiazepin-3-yl]-N'-[3-(tetrazol-5-yl) p henyl]urea 
(348mg, 84.9%) as a crystalline powder. 



mp : 199. 0-208. 0°C 
IR (Nujol, cm 1 ) : 1635 

'H-NMR (DMS0-d 6 ,tf) : 1.0-2.2 (10H, m), 2.33 (3H, s), 2.41 
(3H, s), 3.00 (1H, br, s), 4.57 (1H, d, J=17.4Hz), 5.19 (1H. d, 
J = 8.1Hz), 5.33 (1H. d, J = 17.4Hz), 7.0-8.0 (11H, m), 9.22 (1H, br, s) 

Mass (APCI) : 591 (NT + 1) 



Example 



N-[(3RS)-5-(3-Azabicyclo[3.2.2]non-3-yl)methyl-2,3- 
dihydro-l,9-dimethyl-2-Oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
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Example 59. 

mp : 145. 6-149. 2°C 
IR (Nujol, cm ') : 1670, 1635, 1600 
5 'H-NMR (DMSO-d 6l d>) : 1.1-1.6 (8H, m), 1.6-1.8 (2H, m), 

2.22 (3H, br, s), 2.35 (3H, s), 3.06 (3H, s), 3.06-3.10 (1H, m), 4.23 
(1H, d, J=13.8Hz), 5.12 (1H, d, J = 7.9Hz), 6.72 (1H, d, J = 6.3Hz), 
7.0-7.3 (3H, m), 7.3-7.45 (2H, m), 7.45-7.6 (1H, d, J = 6.9Hz), 7.67 
(1H, d, J=7.5Hz), 8.94 (lH.s) 
10 Mass (APCI) : 474 (M* + 1) 

Example S3 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yI)carbonylmethyl- 
15 2,3-dihydro-5-methoxymethyl-9-methyl-2-oxo-l H-1,4- 

benzodiazcpin-3-yl]-N '-(3-melhylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 178. 1-182. l'C 
20 IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,£) : 1.4-1.9 (8H, m), 1.9-2.1 (2H, m), 
2.22 (3H, s), 2.38 (3H, s), 3.35 (3H, s), 3.3-4.1 (4H, m), 4.00 (1H, d, 
J = 16.9Hz), 4.52 (2H, m), 5.0-5.3 (2H, m), 6.74 (1H, br, s), 7.0-7.7 
(7H, m), 8.88 (1H, br, s) 
25 Mass (APCI) : 532 (M* + 1) 
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Example <?4 



N-[(3RS)-5-CycIohexy]-l-cyclohexylcarbony] me thyl-2,3- 
5 d ihydro-9- m ethyI-2-oxo-lH-l,4-benzodia Z epin-3-yl]-N'-(3- 
me«hylphenyj)urea was prepared in a similar manner ,o that of 
Example 59. 



10 



15 



mp : 159. 3-169. 6°C 

IR (Nujol, cm ') : 1710, 1640, 1600 

'H-NMR (DMSO-d.,5) : 1.0-2.1 (20H, m), 2.22 (3H. s), 2.33 
OH, s), 2.3-2.6 (1H, br, s), 2.94 (1H, br, „, 4.10 (1H, d, J = 17.4Hz), 
4.89 (1H, d, J=17.4Hz), 5.06 (1H, d, J = 8.4Hz), 6.71 (1H, d, J =5 .5Hz), 
7.0-7.6 (7H, m), 8.81 (1H, br, s) 

Mass (APCI) : 530 (M* + 1) 

Example 



N-f(3RS)-2,3-Dihydro-l, 9-di m e,hy,-5-(4-me«hy.pi perazin . 1 . 
20 yl)-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 

me,hylphenyl)urea was prepared in a similar manner to tha, of 
Example 59. 



25 



mp : 136.2-140. 1°C 

IR (Nujol, cm ') : 1650, 1600 
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'H-NMR (DMS0-d 6 ,S) : 2.07 (3H, s), 2.21 (3H, s), 2.27 (3H, 
s), 2.35 (3H, s), 2.0-2.6 (4H, m), 2.9-3.2 (5H : m), 4.11 (1H, d, 
J = 11.6Hz), 5.07 (1H, d, J = 8,lHz), 6.7-6.9 (1H, br, s), 7.0-7.8 (7H, 
m) 

Mass (APCI) : 449 (M* + 1) 
Example. Sfi 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbony)mcthyl- 
.2,3-diliydro-5-(N,N-dimethyaminomethyl)-9-methy]-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N , -(3-methylpheny])urea was prepared in a 
similar manner lo that of Example 59. 

mp : 154. 0-156. 9°C 

IR (Nujol. cm' 1 ) : 1650, 1610 

'H-NMR (DMSO-d 6 ,d) : 1.4-1.8 (8H, m), 1.9-2.1 (2H, m), 
2.22 (3H, br, s), 2.25 (6H, br, s), 2.37 (3H, br, s), 3.0-3.2 (1H, m), 
3.4-3.9 (5H, m), 3.9-4.1 (1H, m), 4.9-5.1 (1H, m), 5.13 (1H, d, 
J = 8.0Hz), 6.73 (1H, m), 7.0-7.2 (2H, m). 7.2-7.4 (2H, m), 7.4-7.5 
(1H, m), 7.8-7.9 (1H, m), 8.88 (1H, br, s) 

Mass (APCI) : 545 

Example S7 

N-[(3RS)-l-(3-azabicyclo [3.2.2 Jnon-3-yl)carbonylmethyl-5- 
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cyclopropyl-2,3-dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-methylphenyl)urea was prepared in a similar manner to that 
of Example 59. 

mp : 172. 0-174. 4°C 

IR (Nujol, cm ') : 1680, 1650, 1610 

'H-NMR (DMSO-d 6 ,S) : 0.7-0.9 (2H, m), 0.9-1.3 (2H, m), 
1.4-1.9 (8H, m), 1.9-2.2 (3H, m), 2.22 (3H, s), 3.38 (3H, s), 3.1-3.4 
(2H, m), 3.6-3.9 (2H, m), 4.00 (1H, d, J=16Hz), 5.04 (1H, d, J=16Hz), 
5.06 (1H, d, J=8.5Hz), 6.71 (1H, d, J = 5.6Hz), 7.0-7.3 (4H. m), 7.3- 
7.45 (1H, m), 7.45-7.6 (1H, m), 7.6-7.8 (1H, m), 8.82 (1H, br, s) 

Mass (APCI) : 528 (M* + 1) 

Example SS 

N-[(3RS )-l -(3- Azabicyclo [3.2.2 j non-3- yl)carbonylmet hyl- 
2,3-dihydro-5-isobutyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
N , -(3-methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 133. 6-135. 4°C 

IR (Nujol, cm 1 ) : 1650, 1610 

'H-NMR (DMSO-d 6 ,tf ) : 0.94 (6H, d, J = 6.6Hz), 1.4-1.9 (8H, 
m), 1.9-2.1 (2H, m), 2.22 (3H, br, s), 3.37 (3H, br, s), 2.1-2.2 (1H, 
m), 2.6-2.8 (2H, m), 3.0-3.2 (1H, m), 3.5-4.0 (3H, m), 4.01 (1H, d, 
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J=16Hz), 5.00 (1H, d, J=16Hz), 5.11 (1H, d, J=8.6Hz), 6.73 (1H, m), 
7.0-7.6 (7H, m), 8.85 (1H, br, s) 

Mass (APCI) : 544 (IvT + 1) 



Example so 



A mixture of (3RS)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)-carbonylmcthyl]-2,3-dihydro-5-ethyl-9-melhyl-lH-l,4- 
benzodiazepin-2-one (310mg) and 3-methylphenyI isocyanate 
(113mg) in tetrahydrofuran (8ml) was stirred at room temperature for 
1 hour. The reaction mixture was evaporated in vacuo to dryness. 
The residue was triturated in diisopropyl ether and collected by 
filtration to afford N-[(3RS)- l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl 2,3-dihydro-5-ethyl-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (360mg, 86.2% yield) 
as a crystalline powder. 



mp : 130. 1-133. 0°C 

IR (Nujol, cm ') : 1650, 1610 

'H-NMR (DMSO-d 6 ,d>) : 1.26 (3H, t, J=7.3Hz), 1.4-1.9 (8H, 
m), 1.9-2.1 (2H, m). 2.22 (3H. s), 2.37 (3H, s), 2.7-3.0 (2H, m), 
3.0-3.4 (2H, m), 3.7-3.9 (2H, m), 3.98 (1H, d, J = 16.2Hz), 5.08 (1H, d, 
J=16.0Hz), 5.14 (1H, d, J = 7.7Hz). 6.71 (1H, d, J=6.5Hz) ) 7.0-7.6 
(7H, m), 8.86 (1H, br, s) 

Mass (APCI) : 516 (M* + 1) 
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„ spr[p<|tdi • bC " 20d ' a ""'"- 3 -'"i- N '-(3- m e lhy , pheny , )urea 

' '»«»« o f P r ep aralion S9 . 5 



10 



oxo 1 H-l,4-benzodiazepin-3. v l] l\i > 

Reparation 59-5. 



15 fixampi^jgxi^ 



N -" 3RS )W(2RS>. 2 .„ ydr0Iynicthylpjperidjiij 

fc K T ""* , '- S -'-"""^- 3 -^'"-^«.-IH., « 
benzodiazepin-3-vl) N' 
» ....1., ma -< 3 -'Mph«„ yl)urea ... p[epared in . 



N -f(3RS)- J - (( 3 RS) .3-Ca rb a m o y , piperidin . 1 . 

y,)Carb0ny,me,h y'-5,9-di m e,hyJ-2 3-dihvdr , 

y ainydro-2-oxo-lH-l,4. 
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benzodiazepin-3-y]]-N , -(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 60(S) 

N-[(3RS)-l-((3RS)-3-Hydroxymethylpiperidin-l- 
yl)carbonylmethyl-5,9-dimet hy 1-2,3 -di hydro -2-oxo-l H- 1,4- 
benzodiazepin-3-yl]-N , -(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 60(6) 

N-[(3RS)-l-(4-Hydroxypiperidin-l -yl)carbonylmcthyl-5,9 
dimethyl-2,3-dihydro-2-oxo-lH-l ? 4-benzodiazepin-3-y]]-N T, -(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example fi0(7) 

N-[(3RS)-l-(4-Oxopiperidin-l-yl)carbonylmethyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-l H - 1 ,4-bcnzodtazcpin-3-yI] - N '-(3- 
methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

Example fifUft) 
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N-[(3RS)-l-(4-Phenylpiperidin-l-yl)carbonylmethyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
5 Preparation 59-5. 



Example 6fl££) 

N-[(3RS)-l-(4-Benzylpiperidin-l-yl)carbonylmethyl-5,9- 
dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methy]phenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



Example j&qn) 

N-[(3RS)-l-(4-Acetylpiperidin-l-yl)carbonylmcthyl-5,9- 
dimethyl-2 ; 3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that 
Preparation 59-5. 

Example f>()(] ] ) 



N-[(3RS)-l-(N,N-Diisopropylamino)carbonylmethyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-lH-l,4-bcnzodiazepin-3-yI]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
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Preparation 59-5. 

5 N "C (3RS )- 1 -( 2 - H y d roxyeihylamjno)carbonylmethyI-5 ! 9- 

dimct hyl-2 J 3-dihydro-2-oxo-lH-l,4.benzodia 2 epin-3-yi].N'-(3- 
melhylphenyDurca was prepared in a similar manner to that of 
Preparation 59-5. 

!0 Example fry^) 

N-[(3RS)-l-(l-Methyl-l-phcnylethylamino) C arbonv]methyl- 
5 ) 9-dimethyJ-2,3-dihydro-2-oxo-lH-1,4-b e nzodiaze P in-3-y]J-N'. (3 . 
methylpheny])urea was prepared in a similar manner to that of 
15 Preparation 59-5. 

Ex*m P i r 6HCLD 

N-f(3RS)-l-(2-(2-Hydroxyethyl)piperidin-l- 
20 yl)carbonyJme.hy]-5 > 9-dimethyl-2,3-dihvdr 0 -2-oxo-lH-l,4- 

benz 0 diaze P in-3-yl]-N'-(3-me,hylphenyI)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example *q n sj 

25 
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N-[(3RS)-l-(N,N-Diisobuty]amino)carbonylmethyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



Example 60(16) 



N-[(3RS)-l-(4-PhcnyJpiperazin-l-yl)carbonylraelhyl-5,9- 
dimethyl-Z^-dihydro-Z-oxo-lH-l^-bcnzodiazepin^-yll-N'-CS- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 6fl4i2) 



N-{(3RS)-l-[4-[(Pyrro)idin-l-yl)carbonylmethyl]pi P erazin-l- 
yl]carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiaze P in-3-yl}-N'-(3-me.hylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 



Examplr frflXlSJ 



N-{(3RS)-l-[4-(Pyridin-2-yl)piperazin-l-yl]carbonylmethyl- 
5,9-dimethyl-2.3-dihydro-2-oxo-]H-l,4-benzodiazepin-3-y]}-N'-(3- 
methylphcnyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 
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Eaampk 6Pn Q ) 

N-{(3RS)-l.[4-(Pyrimidin-2-yl)piperazin-l- 
5 yl)carbonylniethyl-5.9-dimethyl-2 ; 3-dihydro-2-oxo-lH-l,4- 

benzodiazepin-3-y]}-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 



Example 



10 



N-[(3RS)-l-Cyclohexylcarbonylmethyl-2,3-dihydro-5-ethyl-9- 

methyl-2- 0 xo-lH-l,4-benzodia 2 epin-3-y]]-N'-(3-methylphenyl) U rea 
was obtained in a similar manner to that of Example 59. 



15 



mp : 161. 2-164. 0 o C 
IR (Nujol, cm 1 ) : 3350, 1730, 1680, 1650 
'H-NMR (DMSO-d„<5) : 1.0-1.4 (8H, m), 1.5-2.0 (5H, m), 
2-22 (3H, s), 2.35 (3H, s), 2.2-2.5 (1H, m), 2.8-3.1 (2H, m), 4.11 (1H, 
d, J=17.6Hz), 5.04 (1H, d, J=17.6Hz), 5.21 (1H, d, J = 7.4Hz), 6.72 
20 (1H, d, J = 6.6Hz), 7.0-7.7 (7H, m), 8.99 (1H, s) 
Mass (APCI)(e/z) : 475 (M* + 1) 

Example fi? 



25 



N-[(3RS)-l-Cyclohcxylcarbonylmethyl-2 ? 3-dihydro-5- 
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i "P'W-'-"'«.hyl.2-oxo.lH.l,4-b«„zodia 2 cpi„.3. y l,.N.. ( 3. 
-..b,lph..,l).,,. was .„,..„, .„ , ^ ^ ^ ^ 

Example 59. 



5 up : 142. 4-146. 1°C 

IR (Nujol, cm-) : 3320, 1730, 1680, 1650 

'H-NMR (DMSO-d 4 ,d,) : J.Q9 (3H, d, J =7 .7Hz), 1 „ (3H d 
'-6.5H,). 1.0-1.4 (5H.«).1.S.,.8 ( 4H. B)> 1. 8 . 2 . 0 (1H> m) , ^ ' 

^s), 2.34 (3H, S) , 2.3-2.5 (lH, m) , 3.2-3.5 ( lH, m)l4 . 11(1H d 
» J=17 - 4Hz >' 4 - 9 MlH, d , J .i 7 . 4Hz) , 5 .o 8( lH, d , J = 7 ^ 
(1H, m) , 7.0-7.6 (7H, m ), 8.84 (1 H , s) 

Mass (APCI)(e/z) : 489 (M* + 1) 



15 



Examp] r f.rt 

N-[(3RS)-l-Cycloh e ptylcarbonyl m e,hyl-2,3-dihydro-5 9- 

dimcthy I -2-oxo-lH-l,4-ben Z odia 2 epin-3-vl]-N'- (3 . 
-hylp he „y 1)urea was obtajned jn a sjmijar manner ^ ^ 

Example 59. 



20 



m P : 171. 3-174. 6°C 

»R (Nujol, cm-) : 3360, 1720, 1660, 1640 

'H-NMR (DMSO-d 6 ,<5) : 1.2-2.0 (2H, »). 2.22 (3H. „ 2 33 
(3H. .,. 2.4-2.7 (1H..). 4.09 <,«.-.,.„„„. 5.00 (1H, d, J= 1 8Hz) , 
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Mass (APCI)(e/z) : 475 (M* + 1) 

Example. M 

N-[(3RS)-l-Cyclohexylcarbonylmethy]-5-cycJopropyl-2,3- 

dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-NX3- 
methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 143. 6-144. 2°C 

IR (Nujol, cm* 1 ) : 3370, 1720, 1680, 1650 
l H-NMR (DMSO-d 6> <5) : 0.8-1.4 (9H, m), 1.5-2.0 (5H, m), 
2.1-2.5 (2H, m), 2.22 (3H, s), 2.34 (3H, s), 2.8-3.0 (1H, m), 4.09 (1H, 
d. J=17Hz), 4.94 (1H, d, J=17Hz), 5.06 (1H, d, J = 8.3Hz) ? 6.7-6.8 (1H, 
m), 7.0-7.8 (7H, m), 8.8-9.0 (1H, m) 

Mass (APCI)(e/z) : 487 (M + + 1) 

Example ^ 

N-[(3RS)-l-Cyclopentylcarbonylmethyl-2,3-dihydro-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
mcthylpheny])urea was obtained in a similar manner to that of 
Example 59. 

mp : 150. 1-155. 5°C 
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IR (Nujol, cm" 1 ) : 3280, 1720, 1670, 1645 

'H-NMR (DMSO-d 6) c5) : 1.4-1.9 (8H, m), 2.22 (3H, s), 2.33 
(3H, s), 2.47 (3H, s), 2.8-3.0 (1H, m), 4.10 (1H, d, J=17.5Hz), 4.97 
(1H, d, J=17.5Hz), 5.08 (1H, m), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 
8.86 (1H, s) 

Mass (APCl)(e/z) : 447 (M* + 1) 
Example ffff 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyJ-2,3- 
dihydro-5-ethy]-9-methyl-2-oxo-lH-l,4-bcnzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was obtained in a similar manner lo that of 
Example 59. 

mp : 189. 0-189. 5°C 

IR (Nujol, cm 1 ) : 3350, 1690, 1630 

'H-NMR (DMSO-d 6 ,d> ) : 1.23 (3H, t, J = 7.3Hz), 1.3-1.9 (10H, 
m), 2.22 (3H, s), 2.36 (3H, s), 2.7-2.95 (2H, m), 2.95-3.35 (2H, m), 
3.35-3.60 (2H, m),3.15 (1H, d, J=16.0Hz), 4.94 (1H, d, J = 16.0Hz), 
5.13 (1H, d, J = 8.5Hz), 6.71 (1H, d, J = 6.4Hz), 7.0-7.6 (6H, m), 8.83 
(1H, s) 

Mass (APCI)(e/z) : 504 (M + + 1) 
Example 67 
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N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-2,3- 
dihydro-5-isopropyl-9-methyl-2-oxo-lH-l,4-benzodiazcpin-3-yl]-N'- 
(3-mcthylpheny])urea was obtained in a similar manner to that of 
Example 59. 

mp : 131. 7-132. 8°C 

IR (Nujol, cm-') : 3320, 1685, 1645, 1605 

'H-NMR (DMSO-d 6 ,(5) : 1.12 (3H. d, J=7.0Hz), 1.21 (3H, d, 
J = 6.5Hz), 1.3-1.9 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (5H, 
m), 3.98 (1H, d, J = 16.0Hz), 4.87 (1H, d, J = 16.0Hz), 5.09 (1H, d, 
J=8.5Hz), 6.72 (1H, d, J = 6.2Hz), 7.0-7.6 (7H, m), 8.82 (1H, s) 

Mass (APCl)(e/z) : 518 (M* + 1) 

Example 6R 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-5- 
cyclopropyl-2,3-dihydro-9-methyl-2-oxo-lH-1.4-benzodiazepin-3- 
ylj-N*-(3-methylphenyl)urea was obtained in a similar manner to that 
of Example 59. 

mp : 177. 7-179. 2°C 

IR (Nujol, cm- 1 ) : 3300, 1660, 1630, 1605 

'H-NMR (DMSO-d t ,£) : 0.7-1.3 (4H, m), 1.3-1.9 (10H, m), 
2.0-2.2 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (4H, m), 3.96 (1H, 
d, J=16.0Hz), 4.90 (1H, d, J = 16.0Hz), 5.05 (1H, d, J = 8.5Hz), 6.7-6.9 
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(1H, m), 7.0-7.8 (7H, m). 8.79 (1H, s) 
Mass (APCI)(c/z) : 516 (M* + 1) 

Examp-l r ftQ 

N-[(3RS)-l-(Azac y c]ooctan-l- y l)carbonyimethyl-2,3- 
dihydro-5-isobu ty l-9- m ethy,-2-oxo.lH-l,4-bcn 2 odia Zepin -3- y]J . N .. 
(3-methylphe„yI)ur ea was obtained in a similar manner to that of 
Example 59. 



10 



mp : 131. 6-133. 4°C 

IR (Nujol, cm ') : 3370, 3320, 1700, 1635, 1605 
'H-NMR (DMSO-d 6 ,d> ) : 0.94 (6H, d, J = 6.4Hz), 1.3-1.9 (10H, 
»>. 2-1-2.3 (1H. m), 2.22 (3H, s), 2.37 (3H, „. 2.68 (2H, d, J_-6.7Hz) 
* 3.0-3.6 (4H, m). 3.97 (1H, d, J= 16.1Hz), 4.88 (,„. d, J =16 .lHz) 

5-12 (1H, d, J=8 .5Hz), 6.72 (,H, d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.84 
(1H, s) 

Mass (APCI)(e/z) : 532 (NT + 1) 
20 Exampl r 7p 



N-[(3RS)-l-(Azac y clooctan-l- y l)carbon y lmeth y l-5- 

c y c]ohex y i-2,3-dih y dro-9-me,h yl -2-oxo-lH-l ; 4-benzodiaze P i„-3-yl ] - 
N'-(3-me.hyiphenyl)urea was obtained in a similar manner «o .hat of 
25 Example 59. 
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mp : 153. 6-155. 3°C 

IR (Nujol, cm' 1 ) : 3360 ; 3330, 1695, 1650, 1630 
'H-NMR (DMSO-d 6 , 6 ) : 1.1-2.1 (20H, m), 2.22 (3H, s), 3.37 
5 (3H, s), 2.8-3.0 (1H, m), 3.0-3.6 (4H, m), 3.98 (1H, d, J = 16.0Hz), 

4.84 (1H, d, J = 16.0Hz), 5.08 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 

7.0-7.6 (7H, m), 8.83 (1H, s) 

Mass (APCI)(e/z) : 558 (M* + 1) 

10 Example 71-1 

i 

N-[(3RS)-5-Acctoxymethyl-l-(azacyclooctan-l- 
y])carbo nylme thy 1-2,3 -di hydro -9- me thyl-2-oxo- 1H-1 .4- 
benzodiazepin-3-yl]-N '-(3-methylphenyl)urca was oblained in a 
15 similar manner to that of Example 32. 

mp : 112. 2-114. 2°C 

IR (Nujol, cm 1 ) : 3330, 1735, 1680, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.2-1.8 (10H, m), 2.06 (3H, s), 2.22 
20 (3H, s), 2.30 (3H, s), 2.9-3.6 (4H, m), 3.97 (1H, d, J = 16Hz), 4.8-5.0 
(2H, m), 5.18 (1H, d, J=8.4Hz), 5.35 (1H, d, J = 16Hz), 6.7-6.8 (1H, 
m ), 7.0-7.2 ( 3H, m ), 7.2-7.4 ( 2H, m ), 7.4-7.7 ( 2H, m ), 8.87 ( 1H, 
s) 

Mass (APCI)(e/z) : 506 (M* + 1) 

25 
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Example 71 -? 

N-[(3RS)-l-(Azacyclooctan-l -y l)carbonylme thy 1-2,3 - 
dihydro-5- hydro xymethyl-9-methy 1-2-oxo -1H-1, 4-bcnzodiazepin-3- 
yl]-N , -(3-methylphenyl)urea was obtained in a similar manner to that 
of Preparation 14. 

mp : 214. 5-216. 0°C 

IR (Nujol, cm 1 ) : 3380, 3280 ? 1690, 1615 

'H-NMR (DMSO-d 6 ,£) : 1.2-1.9 (10H, m), 2.22 (3H, s), 2.38 
(3H, s), 2.9-3.2 (1H, m), 3.2-3.4 (3H, m), 3.99 (1H, d, J=16Hz), 4.56 
(1H, s), 4.57 (2H, s), 4.97 (1H, d, J=16Hz), 5.22 (1H, d, J = 8.5Hz), 
6.72 (1H, d, J = 6.6Hz), 7.0-7.7 (7H, m), 8.89 (1H, s) 

Mass (APCI)(e/z) : 506 (NT + 1) 

Example 71-1(1) 

To a solution of N-[(3RS)-l-(azacyclooctan-l- 
yl)carbonylmet hyl- 2, 3- dihydro-5 -hydroxy met hy 1-9-met hy 1- 2-oxo- 1 H- 
l,4-benzodiazepin-3-yl]-N'-(3-methylphenyi)urea (300mg) and 
diisopropylethylamine (115mg) in methylene chloride (4ml) was 
added methanesulfonyl chloride (102mg) under stirring and cooling in 
an ice-bath. The mixture was stirred under the same conditions for 
4 hours. A mixture of 50% aqueous dimethylamine (2ml) and 
tetrahydrofuran (2ml) was added to the reaction mixture obtained 
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above and the resultant mixture was stirred under cooljng ^ ^ 
bath for 3.5 hours. Ethyl acetate and water were added to the 
reaction mixture. The separated organic layer was washed with 
water and brine, and dried over sodium sulfate. The solvent was 
5 evaporated in vacuo to afford a residue, which was triturated in 
diisopropyl ether and collected by filtration to give N-[(3RS)-1- 
(a 2 acyclooctan-l-yl)carbonylmethyl-2,3-dihydro-5-(N.N- 

din 1 ethy.a m ino) m ethyl-9- m e,hy.-2-oxo-lH-1.4-ben,odia Z epi n - 3 -y 1] . 
N»-(3-methylphenyl)urea as crystalline powder (209mg. 66.2% yield) 

10 

mp : 147. 9-149. 1°C 

IR (Nujol, cm-) : 3450. 1670. 1650. 1610 

■H-NMR (DMSO-d 6 .<5 ): ,.2-1.9 (1 0H, m). 2.22 <3H, s), 2 25 
<«H. s). 2.37 (3H, S ), 3.0-3.6 (4H. m) , 3.52 (2H, s). 3.97 (1H d 
»• i-16H„. 4.86 (1H , d. j. 16Hs) , 5.13 (1H , d. J=8 .4H 2)> 6.7-6.8 (1H 
7.0-7.5 (6H, m), 7.7-7.9 (1H. m). 8.87 (1H. s) 
Mass (APCI)(e/z) : 533 (M* + 1) 



20 



A mixture of N-f(3RS ) -l-(Azacyclooctan-l- 

yl)carbo„y i me«hy,-2,3-dihydro-5-hydroxy m e,hyl-9- me ,hyl-2-oxo-lH- 
1.4-ben Z odia Z epin-3-y, ) -N'-(3-me,hylphenyl ) urea (,.50mg) and 
-nganese dioxide (15.0 g) in acetone (40ml) was stirred at ambient 
25 temperature for 5 hour, The undissolved substances were removed 
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by HI,,.,,... The was evapora , cd vacuo (o afford a 

«.««. which was lri ,„ m5d „ diisopropy , aher Md co||ecied ^ 

'■'-ion ,„ 8 ive «-[(3«S,.,. (MC , clooe ,„. 1 . yI)c , rtoiiyliiii 

2.3-dih ydr „.5-r„ rmyI . 9 . me , »yl.2..„.,H.,.4.b..„« mpfa . 3 
N'-(3-mc,h y , p hc„ yl)urca as crys|all ,. ne powder (i sQ 2% ^ 

mp : 137. 9-141. 0°C 

m(N„j„l, cm", : 3350, 1710, 1680, 1640 

'™(^o. d .,, ): ,,, 9(10Hm) 2 23 (3Hs)239 
<*'U«..(«. h ., J ,» (1 ,. 0 . 1(1 „,, l4(1MiJ 

Mass (APCI)(e/z) : 504 (M* + 1) 

N-[(3RS)-l-CycJooctylcarbonyi m e«hyl-2.3-dihydro-5 9 

dimet M-2-oxo-lH-l,4-ben Z od iaZ epi„-3- y , J . N .. ( 3. 
- lhylphenyl)urea was obuined ^ a simijar ^ ^ ^ 

20 Example 59. 

mp : 162. 9-164. 4°C 

'R (Nojol, cm-) : 3350, 1720, 1680, , 64 „ 16(|5 

'»- N -~„, tf): ,3,, (I4Hm) 2 22 (3H j3 

(3H '^ 2 -^-)."- 2 . 7 nH,m ) ,4.„ 9(1H , d , J = 18Hz) ,, 00 
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(1H, d, J = 18Hz), 5.07 (1H, d, J = 9.4Hz), 6.7-6.8 (1H, in), 7.0-7.6 (7H, 
m), 8.85 (1H, s) 

Mass (APCI)(e/z) : 489 (M* + 1) 
5 Example 73 

N-[(3RS)-l-Cyclohexylcarbonylmethyl-2,3-dihydro-5- 
isobutyl-9-meihyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
melhylpheny])urea was obtained in a similar manner to that of 
10 Example 59. 

mp : 152. 3-154. 8°C 

IR (Nujol, cm 1 ) : 3410, 3250, 1730, 1680, 1650 
'H-NMR (DMSO-d 6 ,tf) : 0.94 (6H, d, J = 6.6Hz), 1.1-1.4 (5H, 
15 m), 1.5-2.0 (5H, m), 2.0-2.2 (1H, m), 2.22 (3H. s), 2.32 (3H, s), 

3-3-3.6 (1H, m), 3.6-3.8 (2H, m), 4.72 (1H, d, J = 17.6Hz), 4.89 (1H, d, 
J = 17.6Hz), 5.09 (1H, d, J = 8.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, m), 
8.83 (1H, s) 

Mass (APCI)(e/z) : 503 (M* + 1) 



20 



Examplp 74 



N-{(3RS)-2,3-dihydro-5,9-dimethyl-l-lN-mcthyl-N-(2- 
pyridyl)amino]carbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl}- 
25 N'-(3- m ethylphenyl)urea was obtained in a similar manner to that of 
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Example 59. 



mp : 222. 3-224. 2°C 

IR (Nujol, cm ') : 3280, 1680, 1670, 1650 

'H-NMR (DMSO-d^.d) : 2.21 (3H, s), 2.25 (3H, s), 3.23 (3H, 
s), 2.47 (3H, s), 4.13 (1H, d, J = 17Hz), 4.91 (1H, d, J=17Hz), 5.09 
(1H, d, J = 7.9Hz), 6.6-6.8 (1H, br), 7.0-7.7 (9H, m), 7.8-8.0 (1H, m), 
8.4-8.6 (1H, m), 8.91 (1H, s) 

Mass (APCI)(e/z) : 485 (M + + 1) 



To a suspension of sodium hydride (31mg, 60% in mineral oil) 
> in tctrahydrofuran was added ethyl diethylphosphonoacetate (195mg) 
under stirring and cooling in an ice-bath. After stirring for 15 minutes, 
a solution of N-[(3RS)- l-(azacydooctan-l -yl)carbonylmethyl-2,3- 
dihydro-5-formyl-9-mcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
N'-(3-methylphenyl)urea (300mg) in tetrahydrofuran (5ml) was added 
to the reaction mixture under the same conditions. The mixture was 
stirred at ambient temperature for 4 hours. To a reaction mixture 
was added 0.1N aqueous hydrochloric acid (20ml) and the resultant 
mixture was extracted with ethyl acetate. The separated organic 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated in vacuo to afford a residue. 
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-««» was subjeclcd co|um „ chroma , ography ^ sjlica ^ eiuijns 
a „,i* lure „f , oluene and e , hy , aceuie (J:j) ie s . vc n (<3Rs) 

J -(azacyclooctan. 1 -y0c a rbo„ y l m e,h yl .2,3-dihyd,o-5- (( E2) 2 
^™ 0 „ yl)Elhenyl) . 9 . melhy| . 2 .„„ 4 . bcn20djazepjn 

^ •3-yi]-N-. ( 3. me , hylphcny , )urca (266mg „ 8% y . e|d) ^ 

powder. 

m P : 175. 2-177. 7°C 

'* (Nujol, cm ') : 3260.. 1730, 1700, 1665, 1620 
'H-NMR (DMSO-d 4 , rj) ; 1.21 (3H, t, J=7.1Hz), 1.2-1.8 (10H 
■). «7 (3H..,.2.34 ( 3H..,. 3.0-3, (4H, m) , 4 , 0 (2H , q , J=7 , Hz) 
3 ^.KlH, m) , 4 . 86(1H , d , J=16H2)>5 .3. 5 . 5(1H ^ ^ ' 

m >. 7-0-7.4 ( 9H, m) , 9.54 (IH.s), 10.22 (IH.s) 
Mass (APCI)(e/z) : 574 (ivT + 1) 

15 

Example 7^(1) 1 

A mixture of N_( (3 R S) - 1 -(azacyclooc. an-1 - 

^ c ^-w methyl - 5 . ((EZ) . 2 . (ethoxycarbonyj)ethcnyi) 2 3 

*0 9-methyI-2-oxo- 

^-l,4- b e„ 2 od i a 2 epi„.3- y]J -N, ( 3. methyiphenyJ)urea ^ 

IN sodium hydroxide ( l,m|) in> 1 ,2-dimethoxyethane (6.0m,) was 
— d a, a mbicnl temperature ^ ^ ^ ^ 

W " C added '° the reaction mixture. The separated 

ne se parated aqueous layer 

2 5 was made acidic with iw . 

w.th IN aqueous hydrochloric acid and extracted 
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Wi,h Chy, aC e, ale . The exlracl was drjcd oycr MfMjiM sujhie 
and ev apomed „ vacu0 ,„ affofd , ^.^ ^ ^ ^ 

dnsopropyl a,hc, and coNeccd by fihra.ion ,„ giva N-[(3RS)-1. 
(»«cyclooct„.l.„ )c , rboil , llIlet|lyl . 2 , 3 . dihydro _ 5 . ((EZ) 2 

a ca,b 0 xy.c,hc .rl)*-,!,^..,..^.,.^.^,^.., . N , (3 
«.H-lp»..,l>.,.. (80ms 36 fi% y . eld) as crvsia|| _ nc ^ 

mp : 129. 3-134. 1°C 

'R (Nujol, cm ') : 3200, 1710, 1660. 1630 

'H-NMRCDMSO-d..*): 1.2-1.8 (10H.., , 2.34 (3H , s), 2 26 
OH. .). 3.0-3.6 (4H, m), 4.05 (1H . d . 4.86 (1H , d , 

5-4-5.6 (lH, m)) 6.8-6.9 (1H. »). 7.0-7.4 (9H. »,. 10.26 (1H. ., 
Mass (APCI)(e/ 2 ) : 546 (M + + 1) 



15 



Exampl f 7*(?) 

A mixture of N-[(3RS)-l-(Azacyc]ooc»an-l- 

yl)car b on y lme t h y ,-2,3-di hy d r o-5-fo r m yI -9-me lhyl -2-oxo-lH-14- 
*> ^-odia 2 epi„-3- y ,J-N'-(3-me t h y lphen y l)urea (300m g ), 

Mrox.iamine hydroch.oride (41mg) and sodium ^ ^ ^ 
acetic acid (1.5mi) was stirred at amblen( lempera(ure ^ ^ ^ 
Acetic anhydride (0.4m,) was ad ded to , he reaction mixt ure> and the 
r-uhan, mixture was stirred a, 90'C for 11.5 hours . After , he 
-action mixture was ai.owed to cool to amoient temperature, etny, 
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acetate and aqueous sodium hydrogen carbonate were added into the 
mixture successively under stirring. The separated organic layer 
was washed with aqueous sodium hydrogen carbonate and brine, and 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
5 to afford a residue, which was subjected to column chromatography 
on silica gel eluting with a mixture of toluene and ethyl acetate (4:1) 
to give N-[(3RS)-l-(azacyclooctan-l-y|)carbonylmethyl-5-cyano- 
2 ) 3-dihydro-9-methyl-2-oxo-lH-l ( 4-bcn2odiagepin-3-yl]-N'-(3- 
methylphenyl)urea as crystalline powder (80mg). . 



3 



mp : 213. 4-216. 7°C 

IR (Nujol, cm 1 ) : 3300, 2210, 1690, 1656 

'H-NMR (DMSO-d„ff) : 1.2-1.9 (10H, m), 2.25 (3H, s), 2.38 
(3H, s), 2.9-3.8 (4H, m), 4.22 (IH, d, J=16Hz), 5.06 (IH, d, J=16H 2 ), 
5.37 (IH, d, J=8.1Hz), 6.7-6.9 (IH. m), 7.0-7.8 (9H, m), 9.4-9.7 (IH, 
m) 

-Mass (APCI)(e/z) : 501 (M* + 1) 
Exampl r 

To a solution of (3S)-3-amino-l-cyclohexylcarbonylmelhyl- 
5-ethyl-9-me,hyl-2,3-dihydro-lH-l,4-ben Z odiazepin-2-one (6.30g) 
in tetrahydrofuran (100ml) was added m-lol y l isocyanate (2.62g) 
under stirring a. ambient temperature. The mixture was stirred 
for 3 hours further under the same conditions. After removal of the 
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solvent in vacuo, the residue was dissolved in ethyl acetate and 
washed with a diluted hydrochloric acid, a diluted aqueous sodium 
bicarbonate and water successively. The organic extract was 
dried over magnesium sulfate and evaporated in vacuo to afford 
an oil (9.36g), which was subjected to column chromatography on 
silica gel eluting with a mixture of methylene chloride and methanol 
(50:1). The fractions containing the desired product were 
combined and evaporated in vacuo to give N-[(3S)-1- 

cyclohexylcarbonylmethyl-5-ethyl-9-methyl-2-oxo-2,3-dihydro-lH- 
M-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (6.34g, 72.4%) as 
an amorphous mass. 

'H-NMR (CDC1 3 ,<5): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.4Hz), 
1.55-1.9 (5H, m), 2.02 (1H, br, s), 2.2-2.35 (1H, m), 2.29 (3H, s), 
2.33 (3H, s), 2.92 (2H, q, J = 7.4Hz), 3.77 (1H, d, J = 17.2 Hz), 5.06 
(1H, d, J = 17.2Hz),5.48(lH, d, J=8.3Hz), 6.7-7.4 (8H, m) 

APCI-MS(m/z): 475 (M* +1) 

[a]™ = - 53.36° (C=1.16, CHC1 3 ) 



Example 7fi(?) 



N-[(3R)-l- C yclohexylcarbonylmethyl-5-elhy]-9-methyl-2-oxo- 
2,3-dihydro-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea 
was obtained in a similar manner to that of Example 76(1). 
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'H-NMR (CDC1 3 , 6 ): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.4Hz), 
1.55-1.9 (5H, m), 1.95-2.35 (2H, m), 2.29 (3H, s), 2.32 (3H, s), 2.92 
(2H, q, J=7.4Hz), 3.77 (1H, d, J = 17.2Hz), 5.06 (1H, d, J = 17.2 Hz), 
5.48 (1H, d, J=8.3Hz), 6.7-7.4 (8H, m) 
5 APCI-MS(m/z): 475 (M* +1) 

[a] 50 = - 50.92° (C=1.08, CHC1 3 ) 
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CLAIMS 



. A Compound of the formula: 

R 1 

O 

NH- C-R 3 

R 2 
0) 

Wherein 
R 1 is 

(1) lower alky]; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lower)alkyl; 

(4) heterocyclic(lower)alkyl which may have one or more 
suitable subst it uent(s); 

(5) aryl(lower)alky] which may have one or more suitable 
substituent(s); 

(6) carboxy(lower)alkyl; 

(7) protected carboxy(lo wer)alkyl; or 

(8) O 
II 

-A- C- R 5 
[wherein 

A is lower alkylcne and 
R 5 is 
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(a) lower alkyl, 

(b) C 3 -C a cycloalkyl, 

(c) adamanlyl, 

(d) ary] which may have one or more suitable 
substituent(s), 

(e) amino which may have one or two suitable 
substituent(s), 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated he tc ro monocyclic group containing 
at least one nitrogen atom, which may have one 
or more suitable substituent(s)], 

R 2 is 

(1) lower alkyl, 

(2) C 3 -C a cycloalkyl, 

(3) lower alkoxy(lo wer)alkyl, 

(4) C ? -C s cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)alkylamino(lower)alkyl, 

(6) lower alkylpiperazinyl(lower)alkyl, 

(7) lower alkylthio(lower)alky 1, 

(8) hydroxy(Iower)alkyl, 

(9) protected hydroxy(lo wer)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

(11) aryl which may have one or more suitable 
substitucnt(s), 

(12) cyano, 
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(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) protected carboxy(lower)alkenyI, 

R 3 is indoly] or -NH-R 6 [wherein R 6 is 

(1) aryl which may have one or more suitable 
substituent(s), 

(2) pyridy] which may have one or more suitable 
substituent(s), or 

(3) C 3 -C B cycioalkyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)aIkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower alkyl 
or C 3 -C a cycloalky](lower)alkyl, 



a pharmaceutieally acceptable salt thereof. 



A Compound of claim 1, 
wherein 
R' is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 
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(3) acyloxy(lower)alkyl; 

(4) heterocyclic(lower)alkyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and acyl; 

(5) aryl(lower)alkyl which may have one or more acyl(s); 

(6) carboxy(lower)alkyl; 

(7) esterified carboxy(lower)alkyl; or 

(8) O 

II 5 
- A-C-R 5 

[wherein 

A is lower alkylcnc and 

R 5 is 

(a) lower alkyl, 

(b) C 3 -C 8 cycloalkyl, 

(c) adamantyl, 

(d) acyl which may have one or more substituent(s) 

(e) selcctcd from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lower)alkoxy, 
protected carboxy(lo wer)alko xy, nitro, amino and 
diacylamino, 

(e) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, aryl(lo wer)alkyl and 
pyridyl, 

(f) azabicyc)o[3.2.2]nonyI, or 
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(g) saturated heteromonocyclic group containing at 
least one nitrogen atom, which may have one or 
more substituent(s) selected from the group 
consisting of carbamoyl, acyl, hydroxy, 
oxo, aryl, aryl(lower)alkyl, lower alkyl, 
hydroxy(lower)alkyl, di(lower)alkylcarbamoyl, 
heterocyclic group, and 
heterocycliccarbonyl(lower)alkyl], 

R 2 is 

(1) lower alkyl, 

(2) C,-C 5 cycloalkyl, 

(3) lower alkoxy(lo wer)alkyl, 

(4) C,-C„ cycloalkyl(lower)alkyl, 

(5) N,N-di(lower)alkylamino(lower)alkyl, 

(6) lower alkylpiperaziny l(lo wer)alky 1, 

(7) lower alkylthio(Iower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) acyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2Jnonyl(lower)alkyl, 

aryl which may have one or more halogen(s), 
d2) cyano, 
d3) lower alkanoyl, 
(M) carboxy(lower)alkenyl, or 
d5) esterified carboxy(lower)alkenyl, 
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R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) ary] which may have one or more substituent(s) selected 
from the group consisting of lower alkyl, hydroxy, 
lower alkoxy, lower alkylthio, hydroxy(lower)aIkyl, 
acyl, halogen, carboxy, protected carboxy, tetrazolyl, 
triphenyl(lower)alkyltetrazolyl, 
hydroxyimino(lower)alkyl. sulfo(lower)aIkyl, 
tetrazoIyI(lower)alkyl and di(lower)alkylamino, 

(2) pyridyl which may have one or more lower alkyl(s), or 

(3) Cj-Cg cycloalkyl], 

R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(lower)alkylamino, 

with proviso that when R" is hydrogen, then R 2 is lower 
alkyl or C,-C R cycloalkyl(lower)alkyl, 



a pharmaceutically acceptable salt thereof. 



A compound of claim 1, 
wherein 
R' is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 



•309 



WO 98/15535 

PCT/JP97/03483 

(3) lower alkanoyloxy(lowcr)aJkyl; 

(4) heteroc y clic(lower)a, kyJ which may haye on£ ^ ^ 

subs tit uent(s) selected from the group con 5 is, ing of Iower 
alkyl and lower alkanoyl; 

(5) aryj 0 ower)a, k y, which may have Qne or ^ ^ 
alkanoyl(s); 

(6) carboxy(Jower)alkyl; 

(7) lower aIkoxycarbonyi(iower)alkyI; or 

(8) O 
II 

- A-C-R 5 

[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(*>) C 3 -C 8 cycloalkyl, 

(c) adamantyl, 

(d) aryl which may have one or m ore subs,i,uen,( s ) 
selected from the group co„ sisling of lower ^ 
hydroxy, lower a.koxy, carboxy(,ower) a ,koxy, 
lower alkoxycarbonyl(.ower)alkoxy, nitro, amino 
and di(lower alkanoyI)amino, 

(e)amino which may have one or two substitue„t ( s) 
selected from the group consisting of ,ower a.kyl, 

hydroxydoweOalkyl, P henyl(lower)alkyl and 
Pyn'dyl, 
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(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated heleromonocyclic group containing at 
least one nitrogen atom, which may have one or mor 
substituent(s) selected from the group consisting of 
carbamoyl, lower alkanoyl, hydroxy, oxo, phenyl, 
phenyl(lower)alkyl, lower alkyl, 
hydroxy(lower)alkyl 1 di(lower)alkylcarbamoyl, 
piperidyl, pyridyl, pyrimidinyl and 

pyrroIidinylcarbonyi(lower)alkyl, 
R 2 is 

(1) lower alkyl, 

(2) C 3 -C 8 cycloalkyl, 

(3) lower alko xy(lower)alkyl, 

( 4 ) C 3-C s cycloalkyl(lower)alkyl, 

(5) N,N-di(lower)alkyIamino(lower)alkyl, 

(6) lower alky lpipcrazinyl(lo wer)alkyl, 

(7) lower alkylt hio (lo wer)alky 1, 

(8) hydroxy(lower)alkyl, 

(9) lower alkanoy loxy(lower)alkyl, 

(10) azabicyclof3.2.2]nonyl(lower)alkyl, 

(in aryl which may have one or more halogen(s), 

(12) cyano, 

(13) lower alkanoyl, 

(U) carboxy(lower)alkenyl, or 

(15) lower alkoxycarbonyl(lower)alkenyl, 

311 



WO 98/15535 



PCT/JP97/03483 



R 3 is indoly] or -NH-R 6 [wherein R 6 is 
(l)aryl which may have one or more substituent(s) 
selected from the group consisting of lower alky!, 
hydroxy, lower alkoxy, lower alkylthio, 
hydroxy(lower)alkyl, lower alkanoyl, halogen, 
carboxy, esterified carboxy, tetrazolyl, 
triphenyl(lower)alkyItetrazolyl, 
hydroxyimino(lower)alkyl, sulfo(lo wer)alkyl, 
tetrazolyl(lower)alkyI, and di(Io wer)aIkylamido, 
(2)pyridyl which may have one or more lower alkyl(s), 
or 

(3)C_,-C 8 cycloalkylj, 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(lower)aIkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower 
alkyl or C 3 -C 8 cycloalkyl(]ower)alky 1, 

or a pharmaceutically acceptable salt thereof. 

A compound of claim 1, 
wherein R 1 is 

(1) methyl, 
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(2) hydroxyethyl, 

(3) acetoxyeihyl, 

(4) pyridylmethy], imidazolylmethyl 

or thienylmethyl, each of which may have one 
or more substitucnt(s) selected from Ihe group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more substit uent(s) 
selected from the group consisting of acetyl, 

(6) carboxymelhyl, 

(7) ethoxycarbonyimethyl or .-butoxycarbonylmethyl, 
or 

(8) O 
II 

-A -C- R 5 
[wherein 
A is methylene, and 
R 5 is 

(a) methyl, ethyl or t-butyl, 

(b) cyclopropyl, cvclopcntyl, cyclohexyl, 
cycloheptyl or cyclooctyl, 

(c) adamantyl, 

(d) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
carboxymethoxy, ethoxycarbonyimelhoxy, 
ni«ro, amino and diacetylamino. 
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(e) amino which may have one or two 

substituent(s) selected from the group 

consisting of methyl, ethyl, t-butyl, 

isopropyl, hydroxyethyl, 

■sobutyl, 1-methyl-l-phenylethyl and 
pyridyl, 

(f) azabicyclo(3.2.2]nonyl, or 
(g) pyrrohdinyl, pipcridyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 
from the group consisting of carbamoyl, 
acetyl, hydroxy, oxo, phenyl, benzyl, 
methyl, hydroxymethyl, hydroxyethyl, 
diethylcarbamoyl, piperidyl, 
pyridyl, pyrimidinyl and 
pyrroiidinylcarbonylmethylj, 

R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopentyl, 

(2) cyclopropyl or cyclohexyl, 

(3) methoxymcthyl, 

(4) cyclohexylmethyl, 

(5) N,N-dimethylaminomethyl, 

(6) methylpiperazinylmethyl, 
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(7) mcthylthioraethyl, 

(8) hydroxymelhyl, 

(9) acctoxymethyl, 

(10) (3-azabicyclo[3.2.2]non-3-yl)niethyl, 

(ID phenyl which may have one or more fluorine(s), 

(12) cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) ethoxycarbonyjvinyl, 

R 3 is indolyl or -NH-R 6 [wherein R 6 is 
(1) phenyl which may have one or more 

substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
methylthio, hydroxymelhyl, formyl, acetyl, 
chlorine, bromine, carboxy, t-butoxycarbonyl, 
letrazolyl, triphcnylmethyltetrazolyl, 
hydroxyiminomethyl, hydroxyiminoethyl, 
sulfoethyl, tetrazolylmethyl and 
N,N-dimethylamino, 

(2) pyridyl which may have one or more 
methyl(s), or 

(3) cyclohexyl], 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 



315 



WO 98/15535 



PCT/JP97/03483 



(3) chlorine, or 

(4) N,N-dimcthylamino, 

with proviso that when R 4 is hydrogen, then R 2 is 
isopropyl, isobutyl, methyl, isopentyl, 
ethyl, butyl or cyclohexylniethyl, 

pharmaceutical^ acceptable salt thereof. 



wherein R 2 is lower alkyl or C,-C 8 cycloalkyl, 

R 4 is lower alkyl, 

R 5 is C 3 -C s cycloalkyl, 

R* is lower alkylphenyl and 

A is lower alkylene, 

a pharmaceutical^ acceptable salt thereof. 



A compound of claim 1, which is a compound of the formula: 



• A compound of claim 1, which i 



is a compound of the formula: 
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0 



5 




or 

0 



10 




5 wherein R- is lower alkyl or C 3 -C 3 cycloalkyl, 

R 4 is lower alkyl, 
R 5 is C 3 -C s cycloalkyl, 
R 6 is lower alkylphenyl and 
A is lower alkylene, 

20 

or a pharmaceutical^ acceptable salt thereof. 
"7. A process for preparing a compound of the formula; 
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Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lower)alkyl; 

(4) heterocyclic(lo wer)alkyl which may have one or more 
suitable substituent(s); 

(5) aryl(lower)alkyl which may have one or more suitable 

substituent(s); 

(6) carboxy(lower)alkyl; 

(7) protected carboxy(lo w er)alkyl; or 

(8) O 

II 5 
-A- C- R 5 

[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(b) C 3 -C s cycloalkyl, 

(c) adamantyl, 
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(d) aryl which may have one or more suitable 
substituent(s), 

(e) amino which may have one or two suitable 
substituent(s), 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated heteromonocyclic group containing 
at least one nitrogen atom, which may have one 
or more suitable substit uent(s)], 

R 3 is 

(1) lower alkyl, 

( 2 ) Cj-C, cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

( 4 ) CtC, cycloalkyj(lower)alkyl, 

(5) N, N-di(lower)alkylamino(low C r)alkyl, 

(6) lower alkylpip e razinyl(lower)alkyl, 

(7) lower alkyIlhio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxy(lo wer)alkyl, 

(10) a Z abicyclo[3.2.2]nonyl(lower)alkyl, 
(H)aryl which may have one or more suitable 

substituent(s), 
(12)cyano, 
d3) lower alkanoyl, 
(14) carboxy(lower)alkenyl, or 
(is, estcrified carboxy(!ower)alkenyl, 
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R 3 is indolyl or -NH-R" [wherein R< i s 

CI) aryl which may have one or more suitable 

substituent(s), 
m Pyridy, „ hich miy „ ave ooe or mo[e suitibie 

substituent(s), or 
(3)C 3 -C, cycloallcyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)alkylamino, 

with proviso that when r 4 u a 

15 hydr ° gCn ' then R2 - lower a, kyl 
cycloalkyl(lower)alkyl. 

0r a salt thereof 



wh ich comprises, 
(!) reactin 



g a compound of the formula (H) : 

0 

R2 

(ID 
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-herein R', R « and R . arc „ ch aj ^ ^ ^ 

-active derivatives a, the amino group or a salt thereof with 
a compound of the formula (III): 



0 

II 

HO— C— R3 
(HI) 



wherein R> is each as defined above, or its reactive 
derivative or a salt thereof to 
(I): 



give a compound of the formula 




herein R., Rl , R } and R 4 are each as defined above, or a salt 
thereof, 

(2) reacting a compound of the formula (IV): 



H 

O 



R2 

(TV) 
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wherein R 2 , R\ and R 4 are each as defined above, or a salt 
thereof with a compound of the formula (V): 

X-R l 
(V) 



wherein R l is as defined above, X is haIogen,or a salt thereof 
to give a compound of the formula (I): 

R 1 




wherein R\ R\ R> and R 4 are each as defined above, 
or a salt thereof, 
(3) reacting a compound of the formula (VI): 



i-COOH 

NH-C-R 3 




R2 

(VI) 



wherein R 2 , R 3 , R* and A are each as defined above, 
or its reactive derivative at the carboxy group or a 
salt thereof with a compound of the formula (VII) : 
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120 



125 



130 



35 



hnQ 

(VII) 

herein -nQ is saturated heteromonocycHc group 
containing at Jeast one nitrogen atom, which may have 

° r m ° rC Suitable -bstituent( S ) or its reactive 
d "-arive at the imino group or saIt thereof , q ^ ^ 

impound of the formula (la): 

0 



R* 



■*«•'.«■. R'.R'. A, --NO ««l., MM(rt<>1 
0r a salt thereof, or 

(*) reacting a compound of the formula (Vl) : 




f 



-COOH 



o 

ii 



y — NH- C-R3 



R2 

(VI) 
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140 



L45 



herein R 2 , R J , R 4 and A are each as defincd above 
or its reactive derivative at the carboxy group 
"It thereof with a compound of the formula (VIII). 



R 8 

(vm) 



-herein R' hydrogen. lower alkyl, or 

hydroxy(lower)alkyl ( R» is lower alkyl, 
^oroxy ( lower)a Jk y,, ary 1(Io we r)alkyl [ T m „ ^ 
—ive derivative at the i mino group Qr . ^ ^ 
g ,v e a compound of the formula (lb): 



0 

J ^ 



0 R8 



/ NH- C-R3 



R2 

(lb) 



w herein R J , RJ d< r ? r , 

' ,R,R A are each as defined 

ab °ve, or a salt thereof. 

«■ A Pha rmaceutical compos , ion wh]ch compr . ses ^ ^ ac[jve 
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ingredient, a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof in admixture with pharmaceutical^ 
acceptable carriers. 



.A use of compound of claim 1 or a pharmaceutical^ acceptable 
salt thereof as a cholecystokinin antagonist. 

0. A method for treating or preventing cholecystokinin-mediated 
diseases which comprises administering a compound of claim 1 or 
a pharmaceutical^ acceptable salt thereof to human or animals. 

L A process for preparing a pharmaceutical composition which 
comprises admixing a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof with a pharmaceutical^ acceptable 
carrier. 
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